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Micro800 Programmable Controllers General Instructions

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.

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

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

IMPORTANT |dentifies 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.

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

ﬁ 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.

Q ARC FLASH HAZARD: Labels may be an or inside the equipment, far 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).

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

Summary of changes

In this manual

Supported controllers

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

Topic

Reason for change

Supported controllers on page 15

Support the 2080-L20E contrallers and update the catalog
number for the 2080-LC20 controllers.

AND on page 148

Update the description of the AND instruction.

LCD_BKLT_REM (remote LCD backlight) on page 342

The 2080-L50F and 2080-L70E controllers support the
LCD_BKLT_REM instruction.

LCD_REM (remote LCD) on page 344

The 2080-L50E and 2080-L70E controllers support the
LCD_REM instruction.

KEY_READ_REM (read keys for remote LCD) on page
357

The 2080-L50F and 2080-L70E controllers support the
KEY_READ_REM instruction.

MSG_PCCC (programmable controller
communication commands message) on page 186

The 2080-L50E controllers support the MSG_PCCC
instruction.

LFL(LIFO load) on page 499

Add the LFL error code table.

LFU(LIFO unload) on page 501

Add the LFU error code table.

COP on page 278

Update the description of the COP instruction.

This guide provides reference information about the instruction set available
for developing programs for use in Micro80o™ control systems. The
instruction set includes Structured Text (ST), Ladder Diagram (LD) Function
Block Diagram (FBD) programming language support. Additionally, the
ladder elements supported in Connected Components Workbench™

development environment are defined.

Connected Components Workbench includes configuration support for the

following Micro8oo controllers.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 15



Preface

Additional resources

16

o 2080-LC10-12AWA
o 2080-LC10-12DWD
o 2080-LC10-120BB
o 2080-LC10-120WB
o 2080-LC20-20AWB(R)
o 2080-LC20-200BB(R)
o 2080-LC20-200WB(R)
o 2080-LC30-100VB
o 2080-LC30-100WB
o 2080-LC30-16AWB
o 2080-LC30-160VB
o 2080-LC30-160WB

o 2080-LC30-240BB

o 2080-LC30-240VB

o 2080-LC30-240WB
o 2080-LC30-48AWB
 2080-L.C30-480BB

e 2080-LC30-480VB

o 2080-LC30-480WB
o 2080-LC50-24AWB

e 2080-LC50-240BB

e 2080-LC50-240VB

o 2080-LC50-240WB
o 2080-LC50-48AWB
o 2080-LC50-480BB

o 2080-LC50-480VB

o 2080-LC50-480WB
o 2080-LC50-480WB - SIM
e 2080-L20E-20AWB(R)
e 2080-L20E-200BB(R)
o 2080-L20E-200WB(R)
o 2080-L50E-24AWB
o 2080-L50E-240BB

o 2080-L50E-240VB

o 2080-L50E-240WB
o 2080-L50E-48AWB
o 2080-L50E-480BB

o 2080-L50E-480VB

o 2080-L50E-480WB
o 2080-L70E-24AWB

o 2080-L70E-240BB

o 2080-L70E-240BBN
o 2080-L70E-240WB
o 2080-L70E-240WBN
o 2080-LC70-24AWB
o 2080-LC70-240BB
 2080-LC70-240WB

These documents contain additional information concerning related

Rockwell Automation® products.

Resource

Description

Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1 available at
http://literature.rockwellautomation.com/idc/groups

[literature/documents/in/1770-in041_-en-p.pdf.

Provides general guidelines for installing a Rockwell
Automation industrial system.

Product Certifications website, http://www.ab.com

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

MicroLogix Controllers to Micro800 Controllers
Migration Guide, available at
https://literature.rockwellautomation.com/idc/group

s/literature/documents/rm/2080-rm002_-en-e.pdf

Shows how to use the software tools to select a
suitable Micro800 controller, and also how to convert
your MicroLogix programs to work with the Micro800
controller.
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Legal Notices

Resource Description
Micro800 Controllers Starter Pack Quick Start, Shows how to use a Micro800 controller with a
available at PanelView 800 terminal.

https://literature.rockwellautomation.com/idc/group
s/literature/documents/qs/2080-gs004_-en-e.pdf

Configuring Micro800 Controllers on FactoryTalk Provides quick start instructions for configuring a
Gateway, available at Micro800 controller on FactoryTalk Linx Gateway.
https://literature.rockwellautomation.com/idc/ group

s/literature/documents/qs/2080-qs005_-en-e.pdf

You can view or download publications at
http://www.rockwellautomation.com/literature. To order paper copies of
technical documentation, contact your local Rockwell Automation distributor

or sales representative.

Rockwell Automation publishes legal notices, such as privacy policies, license
agreements, trademark disclosures, and other terms and conditions on the
Legal Notices page of the Rockwell Automation website.

Software and Cloud Services Agreement

Review and accept the Rockwell Automation Software and Cloud Services
Agreement here.

Open Source Software Licenses

The software included in this product contains copyrighted software that is
licensed under one or more open source licenses.

You can view a full list of all open source software used in this product and
their corresponding licenses by opening the oss_license.txt file located in your
product's OPENSOURCE folder on your hard drive. This file is divided into
these sections:

e Components
Includes the name of the open source component, its version number,
and the type of license.

e Copyright Text
Includes the name of the open source component, its version number,
and the copyright declaration.

e Licenses
Includes the name of the license, the list of open source components
citing the license, and the terms of the license.

The default location of this file is:

C:\Program Files (x86)\Common Files\Rockwell\Help\<product
name>\Release Notes\OPENSOURCE\oss_licenses.txt.
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You may obtain Corresponding Source code for open source packages
included in this product from their respective project web site(s).
Alternatively, you may obtain complete Corresponding Source code by
contacting Rockwell Automation via the Contact form on the Rockwell
Automation website:
http://www.rockwellautomation.com/global/about-us/contact/contact.page.
Please include "Open Source" as part of the request text.

Commercial Software Licenses

The following table lists the commercially licensed software components in
Connected Components Workbench.

Component Copyright

Actipro v17.1.0651 Copyright (c) 2002-2013 Actipro Software LLC

Actipro v4.0.289 Copyright (c) 2001-2009 Actipro Software LLC

Actipro v1.0.104 Copyright (c) 2001-2008 Actipro Software LLC

ag-grid v21.0.1 Copyright (c) 2015-2020 AG GRID LTD

GoDiagram for WinForms v4.1.0.4 | Copyright (c) Northwoods Software Corporation, 1998-2010
GoXam for WPF v1.2.6.4 | Copyright (c) Northwoods Software, 1998-2011
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Chapter 1

Instruction blocks

Operators

Functions

Find information about instructions and ladder
elements

Connected Components Workbench includes a comprehensive instruction set
with structures and arrays, development environments for ladder logic,
structured text, function block diagram, and user-defined function block
programs.

Additionally, Connected Components Workbench includes user-interface
configuration tools for Micro80o controllers, PowerFlex’ drives, a Safety Relay
device, PanelView™ Component graphic terminals, and serial and network
connectivity options.

For information about a specific instruction, including a description,
parameter details, and language examples, locate the instruction from the
table of contents, or from the following reference topics.

e Instruction reference in alphabetical order on page 22

For a description of the ladder elements used in Connected Components
Workbench, see the following section:

e Ladder Diagram (LD) language reference on page 29

The Connected Components Workbench instruction set includes IEC 61131-3
compliant instruction blocks for Micro8oo controllers. Instruction blocks

collectively include operators on page 19, functions on page 19 and function
blocks on page 21.

The Connected Components Workbench instruction set includes IEC 61131-3
compliant instruction blocks for Micro8oo controllers; operators are included
in the Connected Components Workbench instruction set.

An operator is a basic logical operation such as arithmetic, boolean,
comparator, or data conversion.

Functions have one or more input parameters and one output parameter.
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Instruction block format

An instruction block is represented by a single rectangle, and has a fixed
number of input connection points and output connection points. An
elementary instruction block performs a single function.

o

| MOov | _
4 InputLeft i1 ol QOutputRight !
Item No. Item Description
Block name The name of the function to be performed by the instruction block is written inside its rectangle shape (at the top).
Input Each input of an instruction block is labeled and has a defined type.

Input connection

Inputs are connected on the left border.

Output

Each output of an instruction block is labeled and has a defined type.

Output connection

0000

Outputs are connected on the right border.

20

Calling a function

Connected Components Workbench does not support recursive function
calls. When a function of the Functions section is called by itself or one of its
called functions, a run-time error occurs. Furthermore, functions do not store
the local values of their local variables. Since functions are not instantiated,
they cannot call function blocks.

¢ A function can be called by a program, by a function, or by a function
block.

e Any program of any section can call one or more functions. A function
can have local variables.

¢ A function has no instance meaning local data is not stored and so is
usually lost from one call to the other.

e Because the execution of a function is driven by its parent program,
the execution of the parent program is suspended until the function
ends.

Main program Function Function

| o
L&
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Function blocks

Defining function and parameter names

The interface of a function must be explicitly defined with a type and a unique
name for each of its calling (input) parameters or return (output) parameters.
A function has one return parameter. The value of a return parameter for a
function block is different for each programming language (FBD, LD, ST).

Function names and function parameter names can use up to 128 characters.
Function parameter names can begin with a letter or an underscore followed
by letters, numbers, and single underscores.

A function block is an instruction block that has input and output parameters
and works on internal data (parameters). It can be written in Structured Text,
Ladder Diagram, or Function Block Diagram languages.

Instruction block format

An instruction block is represented by a single rectangle, and has a fixed
number of input connection points and output connection points. An
elementary instruction block performs a single function.

Item No.

Item

Description

Block name

The name of the function to be performed by the instruction block is written inside its rectangle shape (at the top).

Input

Each input of an instruction block is labeled and has a defined type.

Input connection

Inputs are connected on the left border.

QOutput

Each output of an instruction block is labeled and has a defined type.

0000

Output connection

Outputs are connected on the right border.

Calling a function block

When a function block is called in a program, an instance of the block is
actually called. The instance uses the same code, but the input and output
parameters are instantiated, which means local variables are copied for each
instance of the function block. The values of the variables of a function block
instance are stored from one cycle to the other.

A function block can be called by a program, or by another function block.
They cannot be called by functions because functions are not instantiated.
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Find information about instructions and ladder elements

Defining function block and parameter names

The interface of a function block must be explicitly defined with a type and a
unique name for each of its calling (input) parameters or return (output)

parameters. Function blocks can have more than one output parameter. The

value of a return parameter for a function block is different for each
programming language (FBD, LD, ST).

Function block names and function block parameter names can use up to 128

characters. Function block parameter names can begin with a letter or an

underscore followed by letters, numbers, and single underscores.

Instruction set in The following table lists the Micro8oo controller instructions available in
. Connected Components Workbench and their mapped instructions in Logix
alphabetical order . :
theme in alphabetical order.
Instruction Mapped Instruction Category Type Description
(Logix Theme)

- on page 96 SUB Arithmetic Operator Subtracts one Integer, Real or Time value from anather Integer,
Real or Time value.

*on page 86 MUL Arithmetic Operator Multiplies two or more Integer or Real values.

[ on page 78 DIV Arithmetic Operator Division of twa Integer or Real values.

+on page 68 ADD Arithmetic Operator Adds two or mare Integer, Real, Time, or String values.

< on page 243 LES Compare Operator Compares Integer, Real, Time, Date, and String input values to
determine whether the first is less than the second.

<=on page 245 LEQ Compare Operator Compares Integer, Real, Time, Date, and String input values to
determine whether the first is less than or equal to the second.

<>0n page 245 NEQ Compare Operator Compares Integer, Real, Time, Date, and String input values to
determine whether the first is not equal to the second.

= on page 237 EQU Compare Operator Tests whether one value is equal to another.

> 0n page 240 GRT Compare Operator Compares Integer, Real, Time, Date, and String input values to
determine whether the first is greater than the second.

>=on page 242 GEQ Compare Operator Compares Integer, Real, Time, Date, and String input values to
determine whether the first is greater than or equal to the
second.

ABL on page 103 ABL Communications Function block Counts the number of characters in the buffer up to and
including end of line character.

ABS on page 63 ABS Arithmetic Function Returns the absolute value of a Real value.

ACB on page 109 ACB Communications Function block Counts the total number of characters in the buffer.

ACL on page 105 ACL Communications Function block Clears the receive and transmit buffers.

ACOS on page 65 ACS Arithmetic Function Calculates the arc-cosine of a Real value.

ACOS_LREAL on page 66 ACOS_LREAL Arithmetic Function Calculates the arc-cosine of a Long Real value.

AFl on page 523 AFI Program control Function Temporarily disables a rung when debugging.

AHL on page 107 AHL Communications Function block Sets or resets modem handshake lines.

AND on page 148 AND Boolean operations Operator Performs a boolean AND operation between two or more values.

AND_MASK on page 123 AND_MASK Binary operations Function Performs a bit to bit AND between two Integer values.

ANY_T0_BOOL on page 257 | ANY_T0_BOOL Data conversion Function Converts a non-Boolean value to a Boalean.

ANY_TO_BYTE on page 258 |ANY_TO_BYTE Data conversion Function Converts a value to a Byte.

22
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ANY_TO_DATE on page 253 |ANY_TO_DATE Data conversion Function Converts a String, Integer, Real, or Time data type to Date data
type.

ANY_TO_DINT on page 261 | STOD Data conversion Function Converts a value to a Double Integer.

ANY_TO_DWORD on page [ ANY_TO_DWORD Data conversion Function Converts a value to a Double Word value.

262

ANY_TO_INT on page 265 | ACI Data conversion Function Converts a value to an Integer.

ANY_TO_LINT on page 264 | ANY_TO_LINT Data conversion Function Converts a value to a Long Integer.

ANY_TO_LREAL onpage [ ANY_TO_LREAL Data conversion Function Converts a value to a Long Real.

265

ANY_TO_LWORD on page | ANY_TO_LWORD Data conversion Function Converts a value to a Long Word.

266

ANY_TO_REAL on page 267 | STOR Data conversion Function Converts a value to a Real.

ANY_TO_SINT on page 268 [ ANY_TO_SINT Data conversion Function Converts a value to a Short Integer.

ANY_TO_STRING on page | DTOS Data conversion Function Converts a value to a String.

268

ANY_TO_TIME on page 270 | ANY_TO_TIME Data conversion Function Converts a value to the Time data type.

ANY_TO_UDINT on page 271 [ ANY_TO_UDINT Data conversion Function Converts a value to an Unsigned Double Integer.

ANY_TO_UINT on page 272 [ ANY_TO_UINT Data conversion Function Converts a value to an Unsigned Integer.

ANY_TO_ULINT on page 273 | ANY_TO_ULINT Data conversion Function Converts a value to an Unsigned Long Integer.

ANY_TO_USINT on page 274 | ANY_TO_USINT Data conversion Function Converts a value to an Unsigned Short Integer.

ANY_TO_WORD on page 275 | ANY_TO_WORD Data conversion Function Converts a value to a Word.

ARD on page T ARD Communications Function block Reads characters from the input buffer and places them into a
string.

ARL on page 113 ARL Communications Function block Reads ane line of characters from the input buffer and places
them into a string.

ASCII on page 615 ASCII String manipulation Function Returns the ASCII code for characters in a string. Character ->
ASCII code.

ASIN on page 69 ASN Arithmetic Function Calculates the arcsine of a Real value.

ASIN_LREAL on page 71 ASN_LREAL Arithmetic Function Calculates the arcsine of a Long Real value.

ATAN on page 72 ATN Arithmetic Function Calculates the arctangent of a Real value.

ATAN_LREAL on page 74 ATAN_LREAL Arithmetic Function Calculates the arctangent of a Long Real value.

AVERAGE on page 277 AVE Data Manipulation Function block Calculates a running average over a number of a defined
samples.

AWA on page 115 AWA Communications Function Writes a string with two appended (user-configured) characters
to an external device.

AWT on page 117 AWT Communications Function Writes characters from a source string to an external device.

BSL on page 124 BSL Binary operations Function block Shifts a bit in an array element to the left.

BSR on page 128 BSR Binary operations Function block Shifts a bit in an array element to the right.

CHAR on page 617 CHAR String manipulation Function Returns a one character string for an ASCII code. ASCII code ->
character.

COM_I0_WDOG on page 161 | COM_I0_WDOG Communications Function block Monitors communication to the controller.

COP on page 278 cop Data conversion Function block Copies the binary data in the source element to the destination
element.

COS on page 75 coS Arithmetic Function Calculates the cosine of a Real value.

COS_LREAL on page 77 COS_LREAL Function Calculates the cosine of a Long Real value.

CTD on page 249 CTD Counter Function Counts integers from a given value down to 0, 1by 1.

CTU on page 251 CTU Counter Function Counts integers from 0 up to a given value, 1by 1.

CTUD on page 253 CTuD Counter Function Counts integers from 0 up to a given value, 1by 1, or from a given

value down to 0, Thy 1.
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DELETE on page 618 DELETE String manipulation Function Deletes characters from a string.

DERIVATE on page 477 DERIVATE Process Control Function block Differentiation of a real value over a defined cycle time.

DLG on page 349 DLG Input/Output Function Block Writes variable values from the run-time engine into a Data
Logging File on an SD Card.

DOY on page 646 Doy Time Function Turn on an output if the value of the real-time clock is in the
range of the Year Time setting.

EXPT on page 80 EXPT Arithmetic Function Calculates the Real value of a base number raised to the power
of the Integer exponent.

F_TRIG on page 143 0OSF Boolean operations Function block Detects a falling edge of a Boolean variable.

FFL on page 487 FFL Process Control Function Block Loads 8 bit, 16 bit, 32 bit, or 64 bit data into a user-created array
called a FIFO stack.

FFU on page 487 FFU Process Control Function Block Unloads 8 bit, 16 bit, 32 bit, or 64 bit data from a user-created
array called a FIFO (first in first out) stack in the same order data
was loaded using the FFL instruction.

FIND on page 620 FIND String manipulation Function Locates and provides the position of sub-strings within strings.

HSC on page 290 HSC Input/Output Function block HSC applies high presets, low presets and output source values
to the high-speed counter.

HSC_SET_STS on page 305 | HSC_SET_STS Input/Output Function block HSC_SET_STS manually sets or resets the HSC counting status.

HSCE on page 325 HSCE Input/Output Function block HSCE start, stop and read accumulator value.

HSCE_CFG on page 328 HSCE_CFG Input/Output Function block HSCE_CFG is the high speed counter configuration.

HSCE_CFG_PLS onpage | HSCE_CFG_PLS Input/Output Function block HSCE_CFG_PLS is the high speed counter PLS configuration.

330

HSCE_READ_STS on page | HSCE_READ_STS Input/Output Function block HSCE_READ_STS reads high speed counter status.

333

HSCE_SET_STS on page. HSCE_SET_STS Input/Output Function block HSCE_SET_STS manually set/reset high speed counter status.

334

HYSTER on page 492 HYSTER Process Control Function block Boalean hysteresis on difference of reals.

1IM on page 351 [IM Input/Output Function block Updates inputs prior to normal output scan.

INSERT on page 622 INSERT String manipulation Function Inserts sub-strings at user-defined positions within strings.

INTEGRAL on page 494 INTEGRAL Process Control Function block Integrates a real value during the defined cycle time.

10M on page 352 IOM Input/Output Function block Updates outputs prior to normal output scan.

IPIDCONTROLLER on page | IPIDCONTROLLER Process Control Function block Configure and control the inputs and outputs used for the

521 Proportional Integral Derivative (PID) logic.

KEY_READ on page 354 Input/Output Function block Micro810 only.
Reads the Key status an the optional LCD madule when the user
display is active.

KEY_READ_REM onpage | KEY_READ_REM Input/Output Function block Micro820, 2080-L50E, and 2080-L70E only.

357 Reads the Key status on the optional Remote LCD module when
the user display is active.

LCD on page 340 Input/Output Function Micro810 only.
Displays a string or number on an LCD screen.

LCD_BKLT_REM on page | LCD_BKLT_REM Input/Output Function Sets the Remote LCD backlight parameters in a user program.

342

LCD_REM on page 344 LCD_REM Input/Output Function Displays user defined messages for the Remate LCD.

LEFT on page 624 LEFT String manipulation Function Extracts characters from the left side of a string.

LFL(LIFO load) on page 499 | LFL Process Control Function block Loads 8 bit, 16 bit, 32 bit, or 64 bit data into a user-created array

called a LIFO stack.
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LFU(LIFO unload) on page | LFU Process Control Function block Unloads 8 bit, 16 bit, 32 bit, or 64 bit data from a user-created

501 array called a LIFO (last in first out) stack in the same order data
was loaded using the LFL instruction.

LIM_ALRM on page 53 LIM Alarm Function block An alarm with hysteresis on a Real value for high and low limits.

LIMIT on page 520 LIMIT Process Control Function Restricts integer values to a given interval.

LOG on page 82 L0G Arithmetic Function Calculates the logarithm (base 10) of a Real value.

MAX on page 285 MAX Data Manipulation Function Calculates the maximum of two integer values.

MC_AbortTrigger on page | MC_AbortTrigger Motion Function block Abarts Motion function blocks that are connected to trigger

413 events.

MC_Halt on page 416 MC_Halt Motion Function block Commands a controlled mation stop under normal aperating
conditions.

MC_Home on page 419 MAH Motion Function block Commands the axis to perform the <search home> sequence.

MC_MoveAbsolute on page | MAM Motion Function block Commands a controlled motion to a specified absolute position.

422

MC_MoveRelative on page | MC_MoveRelative Motion Function block Commands a controlled mation of a specified distance relative to

426 the actual position at the time of the execution.

MC_MoveVelacity on page | MCD Motion Function block Commands a never ending controlled motion at a specified

430 velocity.

MC_Power on page 434 MSO Motion Function block Control the power stage, ON or OFF.

MC_ReadActualPosition on | MC_ReadActualPasition | Motion Function block Returns the actual position of the feedback axis.

Dage 442

MC_ReadActualVelacity on | MC_ReadActualVelocity | Motion Function block Returns the actual velocity of the feedback axis.

page 442

MC_ReadAxisError on page | MC_ReadAxisError Motion Function block Reads the axis errors not related to the Mation control

444 instruction blocks.

MC_ReadBoolParameter on | MC_ReadBoolParameter | Motion Function block Returns the value of a vendor specific parameter of type BOOL.

Dage 448

MC_ReadParameter on MC_ReadParameter Motion Function block Returns the value of a vendor specific parameter of type Real.

Dage 451

MC_ReadStatus on page. | MC_ReadStatus Motion Function block Returns the status of the axis with respect to the motion

453 currently in progress.

MC_Reset on page 458 MAFR Motion Function block Transitions the axis state from ErrorStop to StandStill by
resetting all internal axis-related errors.

MC_SetPosition on page | MRP Motion Function block Shifts the coordinate system of an axis by manipulating the

460 actual position.

MC_Stop on page 463 MAS Motion Function block Commands a controlled motion stop and transfers the axis state
to Stopping.

MC_TouchProbe onpage | MC_TouchProbe Motion Function block Records an axis position at a trigger event.

466

MC_WriteBoolParameter on | MC_WriteBoolParameter | Motion Function block Modifies the value of a vendor specific parameter of type Bool.

page 470

MC_WriteParameter on MC_WriteParameter Motion Function block Modifies the value of a vendor specific parameter of type Real.

Dage 472

MID on page 626 MID String manipulation Function Extracts characters from the middle of a string.

MIN on page 284 MIN Data Manipulation Function Calculates the minimum of two integer values.

MLEN on page 628 MLEN String manipulation Function Calculates the length of a string.

MM_INFO on page 359 MM_INFO Input/Output Function block Reads memory module header information.

MOD on page 83 MOD Arithmetic Function Performs a Modulo calculation on Integer values.

MODULE_INFO on page 362 | MODULE_INFO Input/Output Function block Reads module information from a plug-in module or an
expansion module.

MOV on page 85 MOV Arithmetic Operator Assigns the input value to the output.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 25



Chapter 1

Find information about instructions and ladder elements

Instruction Mapped Instruction Category Type Description
(Logix Theme)

MSG_CIPGENERIC on page | MSG Communications Function Sends a CIP generic explicit message.

163

MSG_CIPSYMBOLIC on page | MSG_CIPSYMBOLIC Communications Function Sends a CIP symbolic explicit message.

1

MSG_MODBUS on page 175 | MSG_MODBUS Communications Function Sends a Modbus message.

MSG_MODBUS2 on page 181 | MSG_MODBUS2 Communications Function Sends a MODBUS/TCP message over an Ethernet Channel.

MSG_PCCC on page 186 MSG_PCCC Communications Function Sends a PCCC message over an Ethernet channel or a serial port.

MUX4B on page 157 MUX4B Boolean Function Multiplexer between four BOOL inputs, outputs a BOOL value.

MUX8B on page 154 MUX8B Boolean Function Multiplexer between eight BOOL inputs, outputs a BOOL value.

Neg on page 88 NEG Arithmetic Operator Converts a value to a negative.

NOP on page 523 NOP Program Control Function Functions as a placeholder.

NOT on page 149 NOT Boolean operations Operator Converts Boolean values to negated values.

NOT_MASK on page 131 NOT_MASK Binary operations Function Integer bit-to-bit negation mask, inverts a parameter value.

OR on page 147 OR Boolean operations Operator Boolean OR of two or more values.

OR_MASK on page 132 OR_MASK Binary operations Function Integer OR bit-to-bit mask, turns bits on.

PID on page 549 PID Process Control Function block An output instruction that controls physical properties such as
temperature, pressure, liquid level, or flow rate using process
loops.

PLUGIN_INFO on page 373 | PLUGIN_INFO Input/Output Function block Gets module information from a generic plug-in module
(excluding Memory Module).

PLUGIN_READ on page 375 | PLUGIN_READ Input/Output Function block Reads data from a generic plug-in module (excluding Memory
Module).

PLUGIN_RESET on page 377 | PLUGIN_RESET Input/Output Function block Resets a generic plug-in module, hardware reset (excluding
Memory Module).

PLUGIN_WRITE on page 379 | PLUGIN_WRITE Input/Output Function block Writes data to a generic plug-in module (excluding Memory
Module).

POW on page 89 XPY Arithmetic Function Calculates the value of a Real number raised to a power of the
Real exponent.

PWM on page 504 PWM Process Control Function block Turns the PWM (Pulse Width Modulation) output for a configured
PWM channel ON or OFF.

R_TRIG on page 145 0SR Boolean operations Function block Detects a rising edge of a Boolean variable.

RAND on page 91 RAND Arithmetic Function Calculates random integer values from a defined range.

RCP on page 381 RCP Input/Output Function block Reads and writes recipe data to and from an SD memory card.

REPLACE on page 631 REPLACE String manipulation Function Replaces parts of a string with new sets of characters.

RHC on page 346 RHC Input/Output Function Reads high-speed clock.

RIGHT on page 629 RIGHT String manipulation Function Extracts characters from the right side of a string.

ROL on page 134 ROL Binary operations Function For 32-bit integers, rotates integer bits to the left.

ROR on page 135 ROR Binary operations Function For 32-bit integers, rotates integer bits to the right.

RPC on page 348 RPC Input/Output Function Reads user program checksum.

RS on page 146 RS Boolean operations Function block Reset dominant bistable.

RTC_READ on page 383 RTC_READ Input/Output Function block Reads the real-time clock (RTC) module information.

RTC_SET on page 385 RTC_SET Input/Output Function block Sets RTC (real-time clock) data to the RTC module information.

RTO on page 644 RTO Time Function block Retentive timing. Increases an internal timer when input is
active, but does not reset the internal timer when input changes
to inactive.

SCALER on page 507 SCP Process Control Function block Scales the input value according to output range.
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SCL on page 512 SCL Process Control Function block Converts an unscaled input value to a floating point value in
engineering units.

SHL on page 137 SHL Binary operations Function For 32-bit integers, moves integers to the left and places 0 in the
least significant bit.

SHR on page 139 SHR Binary operations Function For 32-bit integers, moves integers to the right and places 0 in
the most significant bit.

SIN on page 92 SIN Arithmetic Function Calculates the sine of a Real value.

SIN_LREAL on page 94 SIN_LREAL Arithmetic Function Calculates the sine of a Long Real value.

SOCKET_ACCEPT on page
566

SOCKET_ACCEPT

Communications

Function block

Accepts a TCP connection request from a remote destination and
returns a socket instance used to send and receive data on the
newly created connection.

SOCKET_CREATE on page
569

SOCKET_CREATE

Communications

Function block

Creates an instance of the socket and returns an instance
number that is used as an input in any follow-on socket
operations.

SOCKET_DELETE on page
574

SOCKET_DELETE

Communications

Function block

Deletes a created socket instance.

SOCKET_DELETEALL on
page 576

SOCKET_DELETEALL

Communications

Function block

Deletes all created socket instances.

SOCKET_INFO on page 578

SOCKET_INFO

Communications

Function block

Returns information for the socket such as error codes and
execution status.

SOCKET_OPEN on page 584

SOCKET_OPEN

Communications

Function block

Opens the connection for the specified destination address for
Transmission Contral Protocol (TCP) connections. For User
Datagram Protocol (UDP) cannections, assaciates a destination
IP address and port number with the specified socket.

SOCKET_READ on page 588

SOCKET_READ

Communications

Function block

Reads data on a socket.

SOCKET_WRITE on page
592

SOCKET_WRITE

Communications

Function block

Sends data on a socket.

SORT on page 35 SOR Arithmetic Function Calculates the square root of a Real value.

SR on page 150 SR Boolean operations Function block Set dominant bistable.

STACKINT on page 509 STACKINT Process Control Function block Manages stack of integers.

STIS on page 393 STS Interrupt Function Starts the selected timed user interrupt (STI') timer from the
control program rather than starting automatically.

SUS on page 523 SUS Program Contraol Function block Suspends the execution of the <M800 controller>.

SYS_INFO on page 387 SYS_INFO Input/Output Function block Reads the status data block for the Micro800 controller.

TAN on page 98 TAN Arithmetic Function Calculates the tangent of a Real value.

TAN_LREAL on page 99 TAN_LREAL Arithmetic Function Calculates the tangent of a Long Real value.

TDF on page 648 TDF Time Function Computes the time difference between TimeA and TimeB.

TND on page 519 TND Process Control Function Stops the current cycle of the user program scan.

TOF on page 635 TOF Time Function block Off-delay timing. Increases an internal timer up to a given value.

TON on page 637 TON Time Function block On-delay timing. Increases an internal timer up to a given value.

TONGFF on page 639 TONOFF Time Function block Delay turning on an output on a true rung, and then delay turning
off the output on the false rung.

TOW on page 650 TOW Time Function Turns on an output if the value of the real-time clock is in the
range of the Time of Week setting.

TP on page 642 TP Time Function block Pulse timing. On a rising edge, increases an internal timer up to a
given value.

TRIMPOT_READ on page. TRIMPOT_READ Input/Output Function block Reads the trimpot value from a specific trimpot.

380

TRUNC on page 101 TRN Arithmetic Function Truncates Real values, leaving just the Integer.
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TTABLE on page 151 TTABLE Boolean Function Provides the value of the output based on the combination of
inputs.
UIC on page 395 uIc Interrupt Function Clears the lost bit for the selected user interrupt.
UID on page 396 uiD Interrupt Function Disables a specific user interrupt.
UIE on page 398 UIE Interrupt Function Enables a specific user input.
UIF on page 400 UIF Interrupt Function Flushes or remaves a pending user input.
XOR on page 149 XOR Boolean operations Operator Boolean exclusive OR of two values.
XOR_MASK on page 140 XOR_MASK Binary operations Function Integer exclusive OR bit-to-bit mask, returns inverted bit values.
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Ladder Diagram (LD)
program

LD program development
environment

Ladder Diagram (LD) language

A Ladder Diagram (LD) is a graphical representation of Boolean equations
that combines contacts (input arguments) with coils (output results). Using
graphic symbols in a program chart (organized like a relay ladder wiring
diagram), the LD language describes the tests and modifications of Boolean
data.

LD graphic symbols are organized within the chart as an electrical contact
diagram. The term "ladder" comes from the concept of rungs connected to
vertical power rails at both ends where each rung represents an individual
circuit.

Connected Components Workbench provides an LD language editor and
supports the elements on page 33 and instructions that are supplied with the
Connected Components Workbench software only.

A Ladder Diagram (LD) is a graphical representation of Boolean equations
that combines contacts (input arguments) with coils (output results). Using
graphic symbols in a program chart (organized like a relay ladder wiring
diagram), the LD language describes the tests and modifications of Boolean
data.

The LD language uses graphic symbols in a program chart, organized like a
relay ladder wiring diagram, to describe the tests and modifications of
Boolean data.

Connected Components Workbench provides an Ladder Diagram language
editor on page 53 that supports the elements and instructions that are
supplied with the Connected Components Workbench software only.

The language editor for a Ladder Diagram (LD) program where you develop
an LD Program Organizational Unit (POU).
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The following picture shows the main areas of LD program development

environment.
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1 Instruction toolbar on page 30 Quickly select an instruction element and place it in the LD graphical editar, or single click to add in the
LD text editar.

2 LD text editor Edits the logic using ASCII instruction mnemaonics.
3 LD graphic editor Edits the logic using graphical instruction elements.
4 LD toolbox Adds elements to the LD graphical editor.

Instruction Toolbar (LD) Instruction Toolbar is the colloquial name for the secondary pane in the
language editor pane, which functions like a toolbar and is used to add
language elements on page 30 such as instructions to the language editor
workspace. It is complementary to the general workbench toolbox.
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Item Description

Tabs Lists the instruction elements by category. Click on a category to see the instructions within that category. Arrow keys can also be used
to select different categories. Click on the arrows to the left of the tabs to scroll through the categories. Click on the down arrow to the
right of the tabs to see a list of all the categories.

Instructions Lists the instructions that correspond to the Tabs category selected. A category may also have basic instruction elements pinned at the
beginning of the list. Click on the arrows to the left of the instructions to scroll through the instructions.

Search Filters the instructions by category immediately as names or description keyword is entered. Click on the category name to see the
filtered instructions for that category.

Favorites Customizes a list of instructions that can be quickly found and added to your program.

Add instruction elements Use the Instruction toolbar on page 30 to search, navigate, and add
from instruction toolbar instructions to Ladder Diagram (LD) program's language editor workspace.
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To add an instruction element from Instruction Toolbar to the
language editor

1. Click on the category tab, which includes the instruction you want to
add. You can navigate the tab using the Arrow Keys and reorder their
position by a drag-and-drop operation.

2. Select the instruction by a drag-and-drop operation or clicking on it.

3. (optional) To quickly locate the instruction, click in the search field and
then you can type to find the instruction element by name or keyword.
To exit search and enable arrow key navigation, press the Esc key.

4. (optional) Right-click on the instruction and select Add to Favorites to
add it to Favorites tab and select Remove from Favorites to remove it.
The favorites setting will be automatically saved.
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Add a rung to a LD program

Ladder Diagram (LD) elements

Ladder Diagram (LD) elements are the components used to build a ladder
diagram program. All the elements listed in the following table can be added
to a ladder diagram program within Connected Components Workbench.

Element Description

Rung on page 33 Represents a group of circuit elements that lead to the activation of a cail.

Instruction Block (LD) | Instructions include aperators, functions, and function blocks including user-defined
on page 39 function blocks.

Branch on page 36 Two or more instructions in parallel.

Coil on page 39 Represents the assignment of outputs or internal variables. In an LD program, a coil
represents an action.

Contact on page 45 | Represents the value or function of an input or internal variable.

Return on page 50 Represents the conditional end of a diagram output.

Jump on page 51 Represents the conditional and unconditional logic in the LD program that control the control
the execution of diagrams.

Rungs are graphic components of Ladder Diagram (LD) programs that
represent a group of circuit elements that lead to the activation of a coil. Use
labels to identify rungs within the diagram. Labels, along with jumps, control
the execution of a diagram. Comments are free-format text you can add above
the rung for documentation purposes.

Rungs on page 33 are graphic components of a Ladder Diagram (LD) program
that represent a group of circuit elements that lead to the activation of a coil.

In Connected Components Workbench, you can add a rung to a Ladder
Diagram (LD) program from the:

e Language Diagram (LD) language editor
e Multi-language Editor located on the Tools menu
e LD Toolbox

To add a rung element to a Ladder Diagram program

1. Inthe LD language editor, right-click an existing rung and then either:

e Click Copy, and then click Paste to insert a copy of the rung into the
language editor.
o Click Insert Rung, and then either:

¢ Click Above to add the rung above the selected rung.
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Rung labels

34

¢ Click Below to add the rung below the selected rung.

LD Program-POLUT & X
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i Cut

Copy
Paste
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Cross Reference Browser
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e Select a rung or an element in the LD language editor, and then press
either:

e CTRL+ALT+0 - to add the rung above the selected rung.
e CTRL+0 - to add the rung below the selected rung.

e Selecta rung or an element in the LD language editor, and then press
either:

e Click Tools > Multi-language Editor > Insert Rung Below to add the
rung below the selected rung.

e Click Tools > Multi-language Editor > Insert Rung Above to add the
rung above the selected rung.

1. (optional) Open the LD Toolbox to show the rung element,

e Toinsert a rung below an existing rung, select the rung in the LD
language editor and then double-click Rung in the LD Toolbox.

If an element is not selected prior to double-clicking Rung in the LD
Toolbox, the rung is inserted below the last rung in the LD language
editor.

¢ Select Rung and then drag the element into the LD language editor.

A plus sign (+) appears in the LD language editor to show a valid
target. Release the mouse button to add the element.

i(,\\ Tip: If the ladder diagram cantains more than 355 rungs, use the down triangle rather
" than the scroll bar to view additional rungs.

]
12

Labels are optional additions for every rung in the Ladder Diagram (LD)
language editor.
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Rung comments

Labels can be an unlimited number of characters, beginning with a letter or
underscore character followed by letters, numbers, and underscore
characters. Labels cannot have spaces or special characters (for example, '+, -,
or’\).

To add a label for a rung in the LD language editor

1. Toadd alabel to a rung, right-click the rung to open the LD language
editor menu, and then select Display Label.

The rung updates to include the label and the LD language editor
menu shows a checkmark next to Display Label.
LD_Program-POU & X

LABEL

COMMENT

Add Ereakpoint —_—

Rermowve Breakpoint

[v] Display Comment

T Display Label

bl Insert Rung r
Insert Ladder Elements 3
Reset Elemnent Visual Settings
Reset All Visual Settings
Reset Container Visual Settings

& Cut

Uy Copy

Paste
Delete

b
B Cross Reference Browser

=  Properties

2. Select the Label, and type a description.
3. (optional) To remove the label, click Display Label from the LD
language editor menu.

Comments are optional for every rung in the Ladder Diagram (LD) language
editor. By default, a comment is included when you add a rung element in the
LD language editor on page 33.

Comments are:

e Entered in the space above the rung.
e Saved in rich text format.
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e Stored in the controller.

To add or remove a comment for a rung in the LD language editor

1. Toremove a comment, right-click the rung to open the LD language
editor menu.

i0_program-pou = > [

COMMENT

Add Breakpoint

Rernowve Breakpoint

Display Cormnment

Add Label
fil  Insert Rung 3
Insert Ladder Elermnents 3

Reset Elernent Visual Settings
Reset All Visual Settings
Reset Container Visual Settings

4 Cut
2y Copy
Paste

7 Delete
L Cross Reference Browser

*  Properties

2. From the LD language editor menu, click Display Comment. The
comment is removed from the rung and the check mark next to
Display Comment on the LD language editor menu is removed.

3. (optional) To add a comment to a rung, click Display Comment from
the LD language editor menu.

Branch Branches create alternative routing for connections. You can add parallel
branches to elements on a rung using the Ladder Diagram (LD) language

editor on page 37.

Branch example
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Add abranchtoalD
program

Branches on page 36 are graphic components of Ladder Diagram (LD)
programs that create alternative routing for connections and may include

parallel branches.

In Connected Components Workbench, you can add a branch to a Ladder
Diagram (LD) program from the:

e Ladder Diagram (LD) language editor

e Multi-language Editor located on the Tools menu
e LD Toolbox

e Instruction Toolbar (LD)

To add a branch to a Ladder Diagram program

1. Inthe LD language editor, verify the LD program has a defined rung
for the branch. Then do one of the following:

e Right-click a rung or an element in the LD language editor, select
Insert Ladder Elements and then click Branch.

If the Variable Selector opens, select a variable, or click OK without
selecting a variable to add the Branch element.

o prograrn-pou = < [

LABEL
COMMENT
Add Breakpoint
Remave Breakpoint
Display Comment
Display Label
fo]  Insert Rung 3
| Insert Ladder Elements b |LF InstructionBlock Ctrl+Alts2
Reset Element Visual Settings 4}  Direct Contact Ctrl+ Alt+3
Reset All Visual Settings |'I:I' Branch Ctrl+Alt+1
Reset Container Visual Settings { Direct Coil Ctrl+4
4 Cut =» Jump Ctrl+5
Ly Copy =0 Return Ctrl+6
Paste
¥ Delete
B Cross Reference Browser
= Properties

o Select a rung or element in the LD language editor and then press
either:

CTRL+ALT+1 to add the branch to the left of the selected element or
rung.
CTRL+1 to add the branch to the right of the selected element.

e Select a rung or an element in the LD language editor and then either:
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Click Tools > Multi-language Editor > Insert Branch Before to add
the branch to the left of the selected element.

Click Tools > Multi-language Editor > Insert Branch After to add
the branch to the right of the selected element.

e Open the LD Toolbox to show the branch element and then either:

Double-click the branch element to add it to the LD language editor.
Drag the branch element into the LD language editor and position it
on the rung.

A plus sign (+) appears in the LD language editor to show a valid
target. Release the mouse button to add the element.

1. (optional) To insert a parallel branch:

a. In the LD language editor, right-click the branch to open the LD
language editor menu.

-
|
:
_I:I_
b. From the LD language editor menu, select Insert Branch and then

click either:

Above to add a branch above the selected branch.
Below to add the branch below the selected branch.

o program-pov- = < [

LABEL
COMMENT
*—o
- Insert Ladder Elernents »
| T Insert Branch 3 Above Ctrl+Al+8
&  Cut Below Ctrl+8
<y Copy
Paste

Delete

x
P Cross Reference Browser

= Properties

2. (optional) To move a branch element to another location in a LD
program, select the element and drag the element to new a location in
the LD program.
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Instruction Block (LD)

Coil

Add coil elements

A plus sign (+) appears in the LD language editor to show a valid target.
Release the mouse button to insert the element in the target location.

LABEL
COMMENT

DirectContact

ReverseContact

A Ladder Diagram (LD) Instruction Block element is a IEC 61131-3 compliant
functional element in a LD program that can be a function block, a function, a
user-defined function block, a user-defined function, or an operator.

Coils are graphic components of Ladder Diagram (LD) programs that
represent the assignment of an output or of an internal variable. In LD
programs, a coil represents an action. A coil must be connected on the left to a
Boolean symbol, such as a contact, or to a Boolean output of an instruction
block. Coils can only be added to a defined rung in the LD language editor.
The coil definition can be modified after the coil is added to the rung.

The following example shows the coil element types available for Ladder
Diagram programs.

Example: Coils

L0 Prog-pou_» x R

Coils connected to a Boolean symbol (contact)

DirectContact DirectCal

] |
1 LI |

F
\—
ReverseCal

© §0

o
]

o
5
2

@

PulseRisingEdgeCail

@

PulseFallingEdgeCail

c

Coils are graphic components of Ladder Diagram (LD) programs that
represent an action taken an output or of an internal variable.
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In Connected Components Workbench, you can add a coil to a Ladder
Diagram (LD) program from the:

e Ladder Diagram (LD) language editor

e Multi-language Editor located on the Tools menu
e LD Toolbox

e Instruction Toolbar (LD)

1. Toadd a coil element to a Ladder Diagram program: in the LD
language editor, verify the LD program has a defined rung for the coil.
Then do one of the following:

e Right-click a rung or an element in the LD language editor, select
Insert Ladder Elements and then click Direct Coil.

If the Variable Selector opens, select a variable, or click OK without
selecting a variable to add the Direct Coil element.

o_program-pou- = < [

LABEL

COMMENT

Add Breakpoint
Remowve Bre -.L|:|;_'-i"||
E‘ Display Comment

[« | Dizplay Label

o Tngert Rung »
| Insert Ladder Elernents P |E  Instruction Block  Ctrl+Alt=2
Reset Element Visual Settings |+ Direct Contact Ctrl+Alt+3
Reset All Viswal Settings = Bramch Ctrl+Alt=1
Reset Container Visual Settings OF Direct Caoil Ctrl=4
i Cut =% Jump Ctri=5
Ly Copy == Return Ctrl=t

Paste
Delete

*
B Cross Reference Browser

*  Properties

e Selectarung or an element in the LD language editor, and then press
CTRL+4 to add the Direct Coil to the right side of the rung.

e Select a rung or an element in the LD language editor, and then click
Tools > Multi-language Editor > Insert Coil to add the coil to the right
side of the rung.

e Open the LD Toolbox to show the coil elements (Direct Coil, Reverse
Coil, Set Coil, Reset Coil, Pulse Rising Edge Coil, Pulse Falling Edge
Coil) and then either:

Double-click the coil element to add it to the LD language editor.
Drag the coil element into the LD language editor and position it on
the rung.
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Direct Coil

A plus sign (+) appears in the LD language editor to show a valid
target. Release the mouse button to add the element.

1. (optional) To insert a parallel coil

a. In the LD language editor, verify the LD program has a defined
branch and then right-click the top level of the branch on page
36 to open the LD language editor menu.

b. From the LD language editor menu, select Insert Ladder
Elements and then click Direct Coil. The element is inserted on
the top level of the branch.

DirectCail

c. Right-click the bottom level of the branch to open the LD
language editor menu.

d. From the LD language editor menu, select Insert Ladder
Elements and then click Direct Coil. The element is inserted on
the bottom level of the branch.

DirectCail

(N
L
DirectCaol2

£y
S
2. (optional) To change the type of coil, in the LD language editor select
the coil, and then press the space bar until the coil type displays in the
language editor.

Every time the space bar is pressed the coil type changes from direct,
to reverse, to set, to reset, to pulse rising edge, to pulse falling edge.

Coils on page 39 are graphic components of Ladder Diagram (LD) programs
that represent the assignment of an output or of an internal variable.
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Reverse Coil

42

A direct coil supports a Boolean output of a connection line Boolean state.

—O—

N

Left Right
connection connection

The associated variable is assigned with the Boolean state of the left
connection. The state of the left connection is propagated into the right
connection. The right connection must be connected to the right vertical
power rail (unless you have parallel coils, where only the upper coil must be
connected to the right vertical power rail).

The associated Boolean variable must be an output or it must be user-defined.

Direct coil example

Add comments here.

input1 cutput]

— | O—r

oultputd

— 00—

Coils on page 39 are graphic components of Ladder Diagram (LD) programs
that represent the assignment of an output or of an internal variable.

A reverse coil element supports a Boolean output according to the Boolean
negation of a connection line state.

—0—

SN

Left Right
connectiaon connection

The associated variable is assigned with the Boolean negation of the state of
the left connection. The state of the left connection is propagated into the
right connection. The right connection must be connected to the right vertical
power rail (unless you have parallel coils, where only the upper coil must be
connected to the right vertical power rail).

The associated Boolean variable must be output or it must be user-defined.
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Pulse Falling Edge Coil

Pulse Rising Edge Coil

Reverse Coil example

Coils on page 39 are graphic components of Ladder Diagram (LD) programs
that represent the assignment of an output or of an internal variable.

Pulse falling edge on page 43 (or negative) coils support a Boolean output of a
connection line Boolean state.

Left Right
connection connection

The associated variable is set to TRUE when the Boolean state of the left
connection falls from TRUE to FALSE. The output variable resets to FALSE in
all other cases. The state of the left connection is propagated into the right
connection. The right connection must be connected to the right vertical
power rail (unless you have parallel coils, where only the upper coil must be
connected to the right vertical power rail).

The associated Boolean variable must be output or it must be user-defined.

Pulse Falling Edge Coil example

— | O—

Coils on page 39 are graphic components of Ladder Diagram (LD) programs
that represent the assignment of an output or of an internal variable.

Pulse rising edge (or positive) coils support a Boolean output of a connection
line Boolean state.

—o—

AN

Left Right
connection connection
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Set Coil

bt

The associated variable is set to TRUE when the Boolean state of the left
connection rises from FALSE to TRUE. The output variable resets to FALSE in
all other cases. The state of the left connection is propagated into the right
connection. The right connection must be connected to the right vertical
power rail (unless you have parallel coils, where only the upper coil must be
connected to the right vertical power rail).

The associated Boolean variable must be output or user-defined.

Pulse Rising Edge Coil example

ingut 1 Outpat
I o
Coils are graphic components of Ladder Diagram (LD) programs that

represent the assignment of an output or of an internal variable. In LD
programs, a coil represents an action.

Set coils support a Boolean output of a connection line Boolean state.

—o—

N

Left Right
connection connection

The associated variable is set to TRUE when the Boolean state of the left
connection becomes TRUE. The output variable keeps this value until an
inverse order is made by a Reset coil. The state of the left connection is
propagated into the right connection. The right connection must be
connected to the right vertical power rail (unless you have parallel coils, where
only the upper coil must be connected to the right vertical power rail).

The associated Boolean variable must be output or it must be user-defined.

Set Coil example
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Reset Coil

Contact

Coils on page 39 are graphic components of Ladder Diagram (LD) programs
that represent the assignment of an output or of an internal variable.

Reset coils support a Boolean output of a connection line Boolean state.

—@

SN

Left Right
connection connection

The associated variable is reset to FALSE when the Boolean state of the left
connection becomes TRUE. The output variable keeps this value until an
inverse order is made by a Set coil. The state of the left connection is
propagated into the right connection. The right connection must be
connected to the right vertical power rail (unless you have parallel coils, where
only the upper coil must be connected to the right vertical power rail).

The associated Boolean variable must be output or user-defined.

Reset Coil example

inputl outputt

= O

input2 outputl
| | { )_.
| R

Contacts are graphic components of Ladder Diagram (LD) programs.
Depending on the type, a contact represents the value or function of an input
or of an internal variable. Contacts can only be added to a defined rung in the
LD language editor. After a contact is added, its definition can be modified.

The following example shows the contact element types available for Ladder
Diagram programs.

Example: Contacts
Label
Comment
DirectContact ReverseContct PulseRisin_geContact  PulseFdli_geContact
T | i/} i} i}
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Add a contacttoalLD
program

46

Contacts are graphic components of a Ladder Diagram (LD) program.
Depending on the type, a contact represents the value or function of an input
or of an internal variable. Contacts can only be added to a defined rung in the
LD language editor.

In Connected Components Workbench, you can add a contact to a Ladder
Diagram (LD) program from the:

e Ladder Diagram (LD) language editor

e Multi-language Editor located on the Tools menu
e LD Toolbox

e Instruction Toolbar (LD)

To add a contact element to a Ladder Diagram program

1. Inthe LD language editor, verify the LD program has a defined rung
for the contact. Then do one of the following:

e Right-click a rung or an element in the LD language editor, select
Insert Ladder Elements and then click Direct Contact.

If the Variable Selector opens, select a variable or click OK without
selecting a variable to add the Direct Contact element.

0_prograrn-pou” = |

LABEL
COMMENT
I
Add Breakpoint
Remowve Break |:|:'~i"|l

El Display Comment
v | Dizplay Label

bl Insert Rung »
| Insert Ladder Elements b |IF  Instruction Block  CtilvAlt=2
Reset Element Visual Settings {+ Direct Contact  Ctrl+Alt+3
Reset All Visuzl Settings o Bramch Ctrl+Alts1
Reset Container Visual Settings OF Direct Cail Cirl=4
i Cut <& Jump Ctrl=5
5y Copy = Retun Ctrief

Paste
Delete

.
B Cross Reference Browser

*  Properties

e Selectarung or an element in the LD language editor, and then press
either:

CTRL+ALT+3 to add the Direct Contact element to the left side of
the selected element or the rung.
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CTRL+3 to add the Direct Contact element to the right side of the
selected element or the rung.

e Select arung or an element in the LD language editor and then either:

Click Tools > Multi-language Editor > Insert Contact Before to add
the contact to the left side of the selected element or rung.

Click Tools > Multi-language Editor >Insert Contact After to add
the contact to the right side of the selected element or rung.

e Open the LD Toolbox to show the contact elements (Direct Contact,
Reverse Contact, Pulse Rising Edge Contact, Pulse Falling Edge
Contact) and then either:

Double-click the contact element to add it to the LD language editor.
Drag the contact element into the LD language editor and position
it on the rung.

A plus sign (+) appears in the LD language editor to show a valid
target. Release the mouse button to add the element.

1. (optional) To insert a parallel contact:

a. In the LD language editor, verify the LD program has a defined
branch on page 36 and then right-click the top level of the
branch to open the LD language editor menu.

b. From the LD language editor menu, select Insert Ladder
Elements and then click Direct Contact. The element is inserted
on the top level of the branch.

DirectContact

c. Right-click the bottom level of the branch to open the LD
language editor menu.
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d. From the LD language editor menu, select Insert Ladder
Elements and then click Direct Contact. The element is inserted
on the bottom level of the branch.

DirectContact]

DirectContact?

2. (optional) To change the type of contact, in the language editor select
the contact, and then press the space bar until the the contact type
displays in the language editor.

Every time the space bar is pressed the contact type changes from
direct, to reverse, to pulse rising edge, to pulse falling edge.

Direct Contact Contacts on page 45 are graphic components of Ladder Diagram (LD)
programs.

Direct contacts support a Boolean operation between a connection line state
and a Boolean variable.

Left Right
connection connection

The state of the connection line on the right of the contact is the logical AND
between the state of the left connection line and the value of the variable
associated with the contact.

Direct Contact example

wgul mpuld outgull
|| | | )
11 1| J
Reverse Contact Contacts on page 45 are graphic components of Ladder Diagram (LD)
programs.
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Reverse contacts support a Boolean operation between a connection line state
and the Boolean negation of a Boolean variable.

—+

AN

Left Right
connection connection

The state of the connection line on the right of the contact is the logical AND
between the state of the left connection line and the Boolean negation of the
value of the variable associated with the contact.

Reverse Contact example

inputl input? output1
| /1 | /1 '
I/ | I/ | p—y
Pulse Rising Edge Contact Contacts on page 45 are graphic components of Ladder Diagram (LD)
programs.

Pulse rising edge (or positive) contacts support a Boolean operation between a
connection line state and the rising edge of a Boolean variable.

/'_lFl I_\
Left Right
connection connection

The state of the connection line on the right of the contact is set to TRUE
when the state of the connection line on the left is TRUE, and the state of the
associated variable rises from FALSE to TRUE. The state is reset to FALSE in
all other cases.

Pulse Rising Edge Contact example

input1 input2 outputl

| ] [ o]
| | 17

O
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Pulse Falling Edge Contact

Return

Recommendation: Restrict the use of output variables with edge
contacts

We recommend not using outputs or variables with a Pulse rising edge

contact on page 49 (positive) or a Pulse falling edge contact on page 50
(negative). These contacts are for physical inputs in a ladder diagram. To

detect the edge of a variable or an output, we recommend using the
R_TRIG/F_TRIG function block, which is supported and works in any
language at any location in your program.

Contacts are graphic components of Ladder Diagram (LD) programs.

Pulse falling edge (or negative) contacts support a Boolean operation between
a connection line state and the falling edge of a Boolean variable.

—ih-

AN

Left Right
connection connection

The state of the connection line on the right of the contact is set to TRUE
when the state of the connection line on the left is TRUE, and the state of the
associated variable falls from TRUE to FALSE. The state is reset to FALSE in all
other cases.

Pulse Falling Edge Contact example

input input2 outputl

A | | | M
)

Recommendation: Restrict the use of output variables with edge
contacts

We recommend not using outputs or variables with a Pulse rising edge

contact on page 49 (positive) or a Pulse falling edge contact on page 50

(negative). These contacts are for physical inputs in a ladder diagram. To

detect the edge of a variable or an output, we recommend using the
R_TRIG/F_TRIG function block, which is supported and works in any
language at any location in your program.

Returns are outputs that represent a conditional end of a Ladder Diagram
(LD) program.
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Jump

You cannot place connections to the right of a return element.

When the left connection line has the TRUE Boolean state, the diagram ends
without executing the instructions located on the next lines of the diagram.

When the LD diagram is a function, its name is associated with an output coil
to set the return value (returned to the calling diagram).

Return example
I Comment section for ung |
e
| /1 J
' —1/| fiess
&l e i ]
gl ks Pl
2 | | ) e
11 11 U
nputs
| |
| | 11

To insert a return in a Ladder Diagram program
Do one of the following:

e Right-click a rung or an element in the LD language editor, select
Insert Ladder Elements and then click Return.

e Select a rung or element in the LD language editor and then press
CTRL+6.

e Select a rung or an element in the LD language editor and then click
Tools > Multi-language Editor > Insert Return.

e Open the LD Toolbox to show the return element and then either:

Double-click the return element to add it to the LD language editor.
Drag the return element into the LD language editor and position it
on the rung.

A plus sign (+) appears in the LD language editor to show a valid
target. Release the mouse button to add the element.

Jumps are conditional or unconditional elements that control the execution of
Ladder Diagram (LD) programs.

Jump notation
The following notation indicates a jump to a label:

>>LABEL - Jump to a label where the label name is "LABEL"
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Jump example

manual

b1

To insert

Do one of

AND LABEL

-EN ENO

result

ajump

the following:

e Right-click a rung or an element in the LD language editor, select
Insert Ladder Elements and then click Jump.

e Select a rung or element in the LD language editor and then press
CTRL+5.

e Select a rung or an element in the LD language editor and then click
Tools > Multi-language Editor > Insert Jump.

e Open the LD Toolbox to show the jump element and then either:

Double-click the jump element to add it to the LD language editor.
Drag the jump element into the LD language editor and position it
on the rung.

A plus sign (+) appears in the LD language editor to show a valid
target. Release the mouse button to add the element.

Instruction blocks in LD The Connected Components Workbench instruction set includes IEC 61131-3

programs compliant instruction blocks. Instruction blocks collectively include function
blocks, functions and operators. You can connect instruction block inputs and
outputs to variables, contacts, coils, or other instruction block inputs and

outputs.

Instructi

on block conventions

The IEC61131-3 programming language specification addresses numerous
aspects of programmable controllers including the operating system
execution, data definitions, programming languages, and instruction sets.
The IEC61131-3 specification provides a minimum set of functionalities that
can be extended to meet end user applications.
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Work in the LD language

editor

Instruction block names

Functions and function blocks are represented by a box that displays the name
of the instruction, and the short version of the parameter names. For function
blocks, the instance name is displayed above the function block name.

Instruction block return parameters

The return parameter of a function has the same name as the function.
The return parameter is the only output.
The return parameters of a function block can have any name. Multiple
return parameters can provide multiple outputs.

You can define the parameters of programs for multiple devices by
navigating the tabs for individual devices displayed in the Parameter
view.

When you add items to a rung in the Ladder Diagram (LD) program, they are

added according to the following criteria:

The first element on a rung is inserted at the position you select in the
ladder diagram.

Subsequent elements are inserted to the right of the selected item on
the rung.

You cannot insert an element to the right of a coil return or jump.

Different methods to add an element to Ladder Diagram program:

LD Ladder Editor

e Add elements, delete elements, and copy and paste elements.
e Use LD keyboard shortcuts on page 55 to add elements.

LD Text Editor

e Add, modify and delete elements.
e Copy and paste elements from/to RSLogix 500 and RSLogix 5000.

Multi-language Editor located on the Tools menu

e Add elements.

e Exportan image of the LD program.

e Enable or disable the automatic opening of the Variable Selector
and Instruction Block Selector.

LD Toolbox
e Add elements.
Instruction Toolbar

e Add elements.

You can replace an assigned variable directly from the language editor, or
from the Variable Selector.
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Ladder Diagram (LD)
program examples

To modify a variable from the language editor

1. In thelanguage editor, click the variable name to display a drop-down
list of global and local variables.
2. Do one of the following:

e Enter a new variable name and double-click the variable to open
Variable Selector. Press Enter to confirm the new variable.
e Select a different variable name from the drop-down list.

To modify a variable from the Variable Selector

1. In the language editor, double-click the variable to open the Variable
Selector.
2. Click the variable name, then select a different variable from the
drop-down list of global and local variables.

3. Click an existing variable, then type constant values in the text box
provided.

The following examples are Ladder Diagram (LD) programs.

Example: R_TRIG function block

The following example program shows the recommended usage of an R_TRIG
function block used to detect an edge while connected to the controller.

LD_Pragam-POU & X
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LD Keyboard shortcuts

Example: Comparing Real Values using Subtraction (-) ABS, and Less
than (<)

The Real data type is not recommended when comparing values for equality
because of differences in the way numbers are rounded. Two output values
may appear equal in a Connected Components Workbench display, but will
evaluate as false.

For example, 23.500001 compared to 23.499999 will both display as 23.5 in the
variable input display, but will not be equal in the controller.

To test whether two Real data type values are equal, you can use a Subtraction
instruction to get the difference between the values and then determine if the
difference is Less Than an established precision value. See the following LD
program example for comparing two Real data type values.

1 p———xFN EMC

-1 Dirfaranos

2 tEN EMO
[rfmrmnce Dirfimranos
- ABS t
A ety B TRUET Diference i smaler than the desired Precsion
) A _equals B
3 BN o G
[efmrmnce
=il
Fercizn

—_

The following keyboard shortcuts are available for use with the Ladder
Diagram language on page 29.

Shortcut Description

Ctrl+0 Inserts a rung after a selected rung.!

Ctri+Alt+0 Inserts a rung before a selected rung.

Ctrl+1 Inserts a branch after a selected element.

Ctrl+Alt+1 Inserts a branch before a selected element.

Ctrl+2 Inserts an instruction block after a selected element.?
Ctrl+Alt+2 Inserts an instruction block before a selected element.?
Ctrl+3 Inserts a contact after a selected element.?
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Shortcut Description

Ctrl+Alt+3 Inserts a contact before a selected element.?

Ctrl+4 Inserts a coil after a selected element.

Ctri+b Inserts a jump after a selected element.

Ctri+Alt+5 Inserts a jump after a selected element.

Ctrl+6 Inserts a return after a selected element.

Ctrl+8 Inserts a branch above the selected branch.

Ctrl+Alt+8 Inserts a branch below the selected branch.

Delete Removes a selected rung or element.

Enter When a rung is selected, pressing the Enter key selects the first element of the
rung. If there is no rung element, nothing happens.

Spacebar When a coil or contact is selected, pressing the Spacebar changes the contact
or coil type.

Shift+Enter Inserts a line break.

Ctrl+Enter Opens a line above the current line.

Ctrl+Shift+Enter Opens a line below the current line.

Ctrl+Shift+L Removes the current line.

Ctrl+Delete Removes the next word in the current line.

Backspace Removes the character on the left.

Ctrl+Backspace Removes the previous word in the current line.

Ctrl+C Copies the selected text to the clipboard.

Ctrl+Insert Copies the selected text to the clipboard.

Ctrl+V Pastes text saved on the clipboard to the insertion point.

Shift+Insert Pastes text saved on the clipboard to the insertion point.

Ctrl+Z Undoes the previous command.

Ctrl+Y Redoes the previous command.

Ctrl+Shift+Z Redoes the previous command.

Ctri+Left Moves to the previous statement or word.

Ctrl+Right Moves to the next statement or word.

Home Moves to the first element of the selected rung, if there is no rung element
nothing happens.

End Moves to the last element of the selected rung, if there is no rung element
nothing happens.

Ctrl+Home Moves to the first element of the first rung, if there is no rung element, the first
rung is selected.

Ctri+End Moves to the last element of the last rung, if there is no rung element, the last
rung is selected.

Page Up Moves to the top of the visible code.

Page Down Moves to the bottom of the visible code.

Ctrl+J Moves ta the matching bracket.

Ctrl+Down Scrolls down.

Ctri+Up Scrolls up.

Shift+Down Selects down.

Shift+Left Mouse Click Selects multiple rungs. Click each rung individually.

Shift+Up Selects up.

Shift+Left Selects left.

Shift+Right Selects right.
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Chapter 3 Ladder Diagram (LD) elements

Shortcut Description
Ctrl+Shift+Left Selects to the previous statement or word.
Ctrl+Shift+Right Selects to the next statement or word.
Shift+Home Selects from the insertion point until the start of the line.
Shift+End Selects from the insertion point until the end of the line.
Ctrl+Shift+Home Selects from the insertion point until the start of the document.
Ctrl+Shift+End Selects from the insertion point until the end of the document.
Shift+Page Up Selects from the insertion point until the top of the visible code.
Shift+Page Down Selects from the insertion point until the end of the visible code.
Ctrl+Shift+Page Up Selects from the insertion point until the top of the visible code.
Ctrl+Shift+Page Down Selects from the insertion point until the end of the visible code.
Ctri+A Selects the entire document.
Ctrl+D When a rung or one element of the rung is selected, after pressing CTRL+D user
can edit rung comment.
Ctrl+R Enable or disable the Automatic Selectar Invocation.
By default, either the Instruction Block Selector ar Variable Selector dialog
opens when an element is added to a Ladder Diagram program.
Ctrl+Shift+W Selects the next word.
Ctrl+Shift+J Selects to the matching bracket.
Shift+Alt+Down Selects the current and next lines.
Shift+Alt+Up Selects the current and previous lines.
Shift+Alt+Left Selects left on the current line.
Shift+Alt+Right Selects right an the current line.
Ctri+Shift+Alt+ Left Selects available columns in lines of cade from the left to right.
Ctrl+Shift+Alt+Right Selects available columns in lines of cade from the right to left.
Esc Deselects the selected text.
Insert Toggles between the overwrite/insert typing mode.

"When no rung is selected, a rung is added at the end of the rung list.
2When a branch is selected, an element is inserted at the end of the branch.
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LIM_ALRM (limit alarm)

Alarm instruction

Use the alarm instruction to provide alerts when a configured high or low

limit is reached.

Function block

Description

LIM_ALRM on page 59

Hysteresis on a real value for high and low limits.

LIM_ALRM is an alarm with hysteresis on a Real value for high and low limits.

A hysteresis is applied on high and low limits. The hysteresis delta used for
either high or low limit is one half of the EPS parameter.

A Process alarm is an alarm that occurs when a fault is received and processed
by the controller. Process level alarms provide an alert when the module has
exceeded the configured high or configured low limits for each channel.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

LIM_ALEM

+ EPS

LY

LI ALAM

i Bt

QH#+

Q=

QL=

e

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type Data type Description

EN Input BOOL When TRUE, enables the instruction block.
TRUE - execute current LIM_ALRM computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.

H Input REAL High limit value.

X Input REAL Input is any real value.

L Input REAL Low limit value.

EPS Input REAL Hysteresis value (must be greater than zero).

OH Output BOOL High alarm: TRUE if X above high limit H.
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Alarm instruction

0 Output BOOL Alarm output: TRUE if X out of limits.
0L Output BOOL Low alarm: TRUE if X below low limit L.
ENO Output BOOL Enables outputs.

Applies only to Ladder Diagram programs.

LIM_ALRM timing diagram example

H -'--—\'s
H - EPS ————= Y
L + EPS .
L '\/-"
QH
Q) —
QL
LM ALRM T
LIM_ALRM
LIM_ALRM Ladder Diagram example
LIM_ALRM_1
LIM_ALRM
EM END
HighLirmat OutputH
= H QH -
X output
= x q ==
LovwLimit outputL
. L QL 4=
Hysteresis\Vaue
» EPS
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Chapter 4 Alarm instruction

LIM_ALRM Structured Text example

LIM ALRM 1]

void LIM_ALRM_1(REAL H, REAL ¥, REAL L, REAL EPS)
Type : LIM_ALRM, Highlow limit alarm with hysteresis

1: HighLimit := 10.0;
2 R EL
3: LowLimit := 5.0;
4! HysteresisValue := 2.0:
5¢ LIM ALEM 1{HighLimit, X, LowLimit, HysteresisValue]:
gi CutputH := LIH_ALRH_l.QH,:
71 outpuclh := LIM ALEREM 1.0QL:
8i{ output := LIM ALEN 1.0Q;
Results
a:! Variable Monitoring - m} x
User Global Variables - Micro870  Local Variables - Prog1  System Variables - Micro870  1/0 - Micro870  Defined Words
([ tom | e [ tosconauo] Prycatvos | miatvokn | Look| DotaTwe | 01
. LAl = LAl = L= v Er
. = 15.0 N/ REAL =
. HysteresisValug 20 MAA REAL -
[ HighLimi 100 M, REAL 3
B Lowint 5.0 N REAL =
. Outpud i A BOOL =
»  ECTHEN S N TR TSN S B CCITN
. + LIM_ALRM_1 = = LIM_ALRM -
I by
Close
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Arithmetic instructions

Use the arithmetic instructions to perform mathematical calculations.

Function

Description

ABS on page 63

Returns the absolute value of a Real value.

ACOS on page 65

Calculates the arc-cosine of a Real value.

ACOS_LREAL on page 66

Calculates the arc-cosine of a Long Real value.

Addition on page 68

Adds two or mare Integer, Real, Time, or String values.

ASIN on page 69

Calculates the arcsine of a Real value.

ASIN_LREAL on page 71

Calculates the arcsine of a Long Real value.

ATAN on page 72

Calculates the arctangent of a Real value.

ATAN_LREAL on page 74

Calculates the arctangent of a Long Real value.

C0S on page 75

Calculates the cosine of a Real value.

COS_LREAL on page 77

Calculates the cosine of a Long Real value.

Division on page 78

Division of twa Integer or Real values.

EXPT on page 80

Calculates the Real value of a base number raised to the power of the Integer
exponent.

LOG on page 82

Calculates the logarithm (base 10) of a Real value.

MOD on page 83

Performs a Modulo calculation on Integer values.

MOV on page 85

Copies an input value to an output.

Multiplication on page 86

Multiplies two or more Integer or Real values.

Neg on page 88

Converts a value to a negative.

POW on page 89

Calculates the value of a Real number raised to a power of the Real exponent.

RAND on page 91

Calculates random integer values from a defined range.

SIN on page 92

Calculates the sine of a Real value.

SIN_LREAL on page 94

Calculates the sine of a Long Real value.

SORT on page 95

Calculates the square root of a Real value.

Subtraction on page 96

Subtracts one Integer, Real or Time value from another Integer, Real or Time value.

TAN on page 98

Calculates the tangent of a Real value.

TAN_LREAL on page 99

Calculates the tangent of a Long Real value.

TRUNC on page 101

Truncates Real values, leaving just the Integer.

ABS (absolute value)

Returns the absolute (positive) value of a Real value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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Arithmetic instructions

64

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current absolute computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input REAL Any signed Real value.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
ABS Output REAL Absolute value (always positive).

ABS Function Block Diagram example

ABS Ladder Diagram example

ABS

EM EMNOD
value ] [ AbsValue

ABS Structured Text diagram example

AB3

|

REAL ABS(REAL IM)
Absolute value

1
3

value = -1.0;
bbh=VWalue := LEZ [(value):;

(* ST Equivalence: *)

over := (ABS (delta) > range);

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 5 Arithmetic instructions

Results

g Variable Monitoring L O W

User Global Variables - Micro870  Local Variables - RA_ABS_LD  System Variables - Micro870 |+ | * |

.“ LogicalValue | PhysicalValue | InitialValue
. - v S

- 5T

. wvalue

Cloge

ACOS (arccosine of source) Calculates the arc-cosine of a Real value. Input and output values are in

radians.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current arc-cosine computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input REAL Must be inset [-1.0.. +1.0]
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
ACOS Output REAL Arc-cosine of the input value (in set [-p1/2..+p1/2])=0 for invalid input.

ACOS Function Block Diagram example

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 65



Chapter 5 Arithmetic instructions

ACOS_LREAL (arccosine
Long Real)

ACOS Ladder Diagram example

ACOS
EM ENO

value ArcCosine

=t IM ACOS 4=

ACOS Structured Text example

1 wvalue := 0.5;

2. ArecCosine LCOS (value) ;

rcosk

REAL ACOS(REAL IN)
AFC cosine

(* ST Equivalence: *)
cosine := COS (angle);

result := ACOS (cosine); (* result is equal to angle *)

Results

a5 Variable Monitoring — O e

User Global Variables - Micro870  Local Variables - RA_ACOS_LD  System Variables - Micro87) + [+ |

“ Logical¥alue | Phyzical¥alue

- =T

. Initial Value
B - [

Calculates the arc-cosine of a Long Real value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input LREAL Must be inset [-1.0.. +1.0]
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
ACOS_LREAL Output LREAL Arc-cosine of the input value (in set[0.0 .. PI]) = 0.0 for invalid input.

ACOS_LREAL Function Block Diagram example

ACOS_LREAL Ladder Diagram examples

ACOS_LREAL
EM EMOD
value
= [N ACOS | 4=

ACOS_LREAL Structured Text examples

LCO3 LREAL(

ArcCosine

LREAL ACOS_LREAL(LREAL IM)

Perfarm 64-hit real arcoosing calculation,

1 walue := 0.5;
2 AreCosine := ACO3 LRELL (value):

(* ST Equivalence: *)

cosine := COS_LREAL (angle);

result := ACOS_LREAL (cosine); (* result is equal to angle *)
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Results

& Variable Monitoring - a o

User (Sobal Variables - MicroB70  Local Varables - RA_ACOSLREAL LD Sptem Varisbles- b * | *

= [Er

[ amo | LogcolVae| Phyucatvoe | msvon | Losk
0 i

B
¥
e
Addition Adds two or more Integer, Real, Time, or String values.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

+

i1

12

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current addition computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input SINT Addend in Real, Time, or String data type.
USINT Al inputs must be the same data type.
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
STRING
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Chapter 5 Arithmetic instructions

Input

SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
STRING

Addend in Real, Time, or String data type.
Allinputs must be the same data type.

Output

SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
STRING

Sum of the input values in Real, Time, or String format.
Input and output must use the same data type.

ENO

Output

BOOL

Enable output.
Applies only to Ladder Diagram programs.

ASIN (arcsine)

Addition Structured Text example

(* ST equivalence: *)

aol0 := aill0l + ail02;
ao5 = (aibl + aib2) + aib53;

Calculates the arcsine of a Real value. Input and output values are in radians.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current arcsine computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

IN Input REAL Must be in set[-1.0.. +1.0].
ASIN Output REAL Arcsine of the input value(in set [-p1/2..+p1/2])=0 for invalid input.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

ASIN Function Block Diagram example

ASIN Ladder Diagram example

ASIN
EM EMNO

in ArcSine

=[N ASIM 4=

ASIN Structured Text example

1! in := 0.5;

2i ArcSine := ASIN(in):
asTri)
REAL ASIN(REAL IN)
Arc sine

(* ST Equivalence: *)
sine := SIN (angle);

result := ASIN (sine); (* result is equal to angle *)
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ASIN_LREAL (arcsine Long

Results

a5 ‘Variable Monitoring - O *

User Global Varisbles - MicroB70  Local Vanables - RA_ASIN_LD  System Varables - Micra 870 140 - Micm 1 | *

O e e e
l __-“

ArcSine (5235508  REAL

Close

Calculates the arcsine of a Long Real value.

Real) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input LREAL Must be in set[-1.0.. +1.0].
ASIN_LREAL Output LREAL Arcsine of the input value (in set [-PI/2 .. +PI/2]) = 0.0 for invalid input.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

ASIN_LREAL Function Block Diagram example
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ASIN_LREAL Ladder Diagram example
ASIN_LREAL
EM ENO
in ] [ ArcSine
= [N ASIN_LR . g
ASIN_LREAL Structured Text example
i e=".055
2{ ArecSine := ASIN LREAL(in);
A5IN_LREALI|
LREAL ASIN_LREAL{LREAL IN)
Perform &4-bit real arcsine calculation.
(* ST Equivalence: *)
sine := SIN_LREAL (angle);
result := ASIN_LREAL (sine); (* result is equal to angle *)
Results
s Variable Monitoring - O X
User Global Variables - Micro870 Local Variables - RA_ASINLREAL LD System Variables - Micro870 140 * [ * .
L e tocavobn [ Prscavoe | vase] o] oot
B - ot - ot
. i i N LREAL
Close
ATAN (arctangent) Calculates the arctangent of a Real value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type | Data Type Description
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EN Input BOOL Instruction enable.

TRUE - execute current arctangent computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

IN Input REAL Any Real value.
ATAN Output REAL Arctangent of the input value (in set[-PI/2 .. +P1/2]) = 0.0 for invalid input.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

ATAN Function Block Diagram example

ATAN Ladder Diagram example

ATAN

EM END

in | [ ArcTan

ATAN Structured Text example

1 in := 0.
2 ArcTan

r

ATAM (in]) ;

I

ATaN]|

REAL ATAM{REAL IM)
Arc bangenk

(* ST Equivalence: *)
tangent := TAN (angle);

result := ATAN (tangent); (* result is equal to angle™)
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ATAN_LREAL (arctangent

Results

82 Variable Monitoring = O b4
Usar Global Variables - Micro870  Local Variables - RA_ATAN_LD  Sysem Vanables - Mco870 140 - Micr * | * |

- gt
lu__—l:l
. AicTan 04636476 REAL
i |

Calculates the arctangent of a Long Real value.

Long Real) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input LREAL Any Long Real value.
ATAN_LREAL Output LREAL Arctangent of the input value (in set [-PI/2 .. +P1/2]) = 0.0 for invalid input.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
ATAN_LREAL Function Bock Diagram example
T4 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 5 Arithmetic instructions

COS (cosine)

ATAN_LREAL Ladder Diagram example

ATAN_LREAL
EM ENOD
in | [ ArcTan
= [N ATAN | . g

ATAN_LREAL Structured Text example

i in = 0.5;
2 AreTan = ATAN LEEAL {in):

ATEN_LRELLY

LREAL ATAM_LREAL(LREAL IM)
Perform 64-bit real arckangent caloulation,

(* ST Equivalence: *)
tangent := TAN_LREAL (angle);

result := ATAN_LREAL (tangent); (* result is equal to angle™)

Results

oY Variable Manitaring — O X

User Global Vanables - Micro870  Local Viriables - RA_ATANLREAL_LD | System Vanables - Micro870 l-l'C:" -_"

O e e S
in LREA
I | ____“-

. AcTan 0 AEIE4FE0I000 RS E

L ]

Cloze

Calculates the cosine of a Real value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type | Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current cosine computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

IN Input REAL Any Real value.
oS Output REAL Cosine of the input value (in set [-1.0 .. +1.0]).
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

COS Function Block Diagram example

COS Ladder Diagram example
COS5

EM END

in cosine

=t N COS 4=

COS Structured Text example

cozsli]

REAL COS{REAL IN)
Cosine

e o
2! emosine = COSiin):

(* ST Equivalence: *)
cosine := COS (angle);

result := ACOS (cosine); (* result is equal to angle *)
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COS_LREAL (cosine Long

Real)

Results

B

82 Variable Monitoring — O ™

User Global Variables - Micro870  Local Variables - RA_COS_LD  System Variables - Micro870 140 - Microfl * |+

.m LogicalValue | PhysicalValue | InitialValue
H - ot

- :ﬁ’
0.0 R P72 [ REAL

R I

Calculates the cosine of a Long Real value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current cosine computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input LREAL Any Long Real value.
COS_LREAL Output LREAL Cosine of the input value (in set [-1.0 .. +1.0]).
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

COS_LREAL Function Block Diagram example
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COS_LREAL Ladder Diagram example
COS_LREAL

EM ENO

in cOsine

=t IM COS IR 4=

COS_LREAL Structured Text example

Co3 LEEALY

LREAL COS_LREAL(LREAL IN)
Perform &4-bit real cosine calculation,

i in := 10.0;
2§ cosine := CO3 LREAL(in]):

(* ST Equivalence: *)
cosine := COS_LREAL (angle);

result := ACOS_LREAL (cosine); (* result is equal to angle *)

Results

o=l Variable Menitoring . O X

User Global Variables - Micro870  Local Variables - RA_COSLREAL_LD  System Variables - Micro870 140 | 4 | L=

.“ Logical ¥alue Physzical¥alue | Imitial ¥alue I

- gt

I _m_lﬁll
. Cozine 083907152907 E4R222 [ A

i s

Close

Division Divides the first Integer or Real input value by the second Integer or Real
input value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

)
il ol

12

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current division computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input SINT Dividend in non-zero Integer or Real data type.
USINT Allinputs must be the same data type.

BYTE
INT
UINT
WORD
DINT
UDINT
OWORD
LINT
ULINT
LWORD
REAL
LREAL

i Input SINT Divisor in non-zero Integer or Real data type.
USINT Allinputs must be the same data type.

BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
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ol Output SINT ~ DWORD Quotient of the inputs in non-zero Integer or Real data type.
USINT Input and output must use the same data type.
BYTE
INT
UINT
WORD
DINT
UDINT
LINT
ULINT
LWORD
REAL
LREAL
ENO Output BOOL Enable out.
Applies only to Ladder Diagram programs.
Division Structured Text example
(* ST Equivalence: *)
aol0 := aill0l / ail02;
ao5 := (aib 7/ 2) / aib53;
EXPT (exponent) Raises the value of IN (base) to the power of EXP (exponent) and outputs the
Real result of the operation.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
IM
EXE
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current exponent computation.
FALSE - there is no computation.
IN Input Any signed Real value.
EXP Input Integer exponent.
EXPT Output The Real value of IN to the power of EXP.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
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EXPT Function Block Diagram example

EXPT Ladder Diagram example

EXFT
EM END

in result

exponent

EXPT Structured Text example

1i im := Z.0;

2! exponent := 3;

3§ rezult := EXPT(in, exponent):
EXFPT|

REAL EXPT(REAL IM, DIMT EXP)
Exponent

(* ST Equivalence: *)

tb_size := ANY_TO_DINT (EXPT (2.0, range) );

Results

o Varizble Monitoring - O x

User Global Variables - Micra370  Local Vierisbles - RA_EXPT_LD  Syetem Vanzbles - Micro70 140 - Mg 1 | * |

u - o - o

Y EEC I IR O
B on | 20 M

ll :mm . 2.0 i .
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LOG (log base ]0) Calculates the logarithm (base 10) of a Real value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable
TRUE - execute current logarithm computation.
FALSE - there is no computation.
IN Input REAL Must be greater than zero.
L0G Output REAL Logarithm (base 10) of the input value. The returned result is -3.4E+38 for a zero IN value and
negative IN value.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.

LOG Function Block Diagram example

LOG Ladder Diagram example

LOG
EN ENOD

LOG Structured Text example

i in = 10.0;
Zi output := LOG{in);
Locl]
REAL LOGIREAL IM)
Logarithm

(* ST Equivalence: *)
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MOD (modulo)

xpos :=ABS (xval);
xlog := LOG (xpos);

Results

Arithmetic instructions

a5 Variable Monitoring - O >

User Global Varisbles - Micro870  Local Variables - RA_LOG_LD Emvaid:ll&a Micro870 140 - Microf * | * |

e e e

vd'

=D_m__ﬂ

Divide the IN input by the Base input and place the remainder in the MOD
output.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the module computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input DINT Any signed integer value.
Base Input DINT Must be greater than zero.
MOD Output DINT Modulo calculation (input MOD base) / returns -1if Base <= 0.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
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MOD Function Block Diagram example

MOD Ladder Diagram example

MOD

EM EMO
in ] | module

= [N MOD s=
base ]

=t Baze

MOD Structured Text example

nook
DINT MOD{DINT IN, DINT Base)
Madula
i in = 5;
2; baze :=

e
3§ module = MOD({in, bhase):

(* ST Equivalence: *)

division_result := (value / divider); (* integer division *)

rest_of_division := MOD (value, divider); (* rest of the division *)
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Results

# Variable Monitoring — I X

User Global Variables - Micro870 Local Variables - RA_MOD_LD System Variable{ ¢ | »

.m Logical Value| Physical Value| Initial Value E

. ____.E--
B b N, DIN
B module 2 N, DIN
i R
Close
MOV (move) Assigns the input (i1) value to the output (o1).

Languages supported: Function Block Diagram, Ladder Diagram,
Structured Text.

For Structured Text programs, use the Equal (=) operator instead of MOV.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

MOV

i1

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the direct link to an output computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.
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il Input BOOL Input and output must use the same data type.
DINT
REAL
TIME
STRING
SINT
USINT
INT
UINT
UDINT
LINT
ULINT
DATE
LREAL
BYTE
WORD
DWORD
LWORD

ol Output BOOL Input and output must use the same data type.
DINT
REAL
TIME
STRING
SINT
USINT
INT
UINT
UDINT
LINT
ULINT
DATE
LREAL
BYTE
WORD
OWORD
LWORD

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

Structured Text example

(* ST equivalence: *)
ao23 := ailo;
Multiplication Multiplies two or more Integer or Real values.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

il ol

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

EN

Input

BOOL Instruction enable.

TRUE - execute current multiplication computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

Input

SINT Factor in Integer or Real data type.
USINT Allinputs must be the same data type.
BYTE
INT
UINT
WORD
DINT
UDINT
OWORD
LINT
ULINT
LWORD
REAL
LREAL

Input

SINT Factor in Integer or Real data type.
USINT Allinputs must be the same data type.
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
LINT
LWORD
REAL
LREAL
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ol Output SINT Product of the inputs in Integer or Real data type.
USINT Input and output must use the same data type.
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
ENO Output BOOL Enable out.
Applies only to Ladder Diagram programs.
Multiplication Structured Text example
(* ST equivalence *)
aol0 := aill0l * ail02;
ao5 = (aibl * aib2) * aib3;
Neg (negation) Converts a value to a negated value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current convert to negative computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
il Input SINT Input and output must be the same data type.
INT
DINT
LINT
REAL
LREAL

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 5

Arithmetic instructions

ol

Output

SINT Input and output must be the same data type.
INT
DINT
LINT
REAL
LREAL

ENO

Output

BOOL Enable output.
Applies only to Ladder Diagram programs.

POW (raise power)

Neg Structured Text example

(* ST equivalence: *)

ao23 := - (ailo);
rol00 := - (ril + ri2);

When the first argument is 'base’ and the second argument is 'exponent’,

calculate the Real result of (base exponent).

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,

Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute current exponent computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input REAL Real number to be raised.
EXP Input REAL Power (exponent).
Pow Output REAL (IN EXP)
1.0if INis not 0.0 and EXP is 0.0
0.0if IN'is 0.0 and EXP is negative
0.0 if both IN and EXP are 0.0
0.0if IN is negative and EXP does not correspond to an integer.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.
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POW Function Block Diagram example

POW Ladder Diagram example
POW

EM ENO

pOWEr

exponent

POW Structured Text example

row]
REAL POWI(REAL IM, REAL EXP)
Power calculakion

L o Rl B
Z! exponent := 3.0
3 power = POW[(in, exXponent):;

(* ST Equivalence: *)

result := POW (xval, power);

Results

# Variable Monitoring - 1 X

User Global Variables - Micro870 Local Variables - RA_POW_LD System Vanableslz'z

. ______ = T e

ot
| w20 s [ | ® [pF
]

exponent 3.0
power 8.0 L RE
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RAND (random va|ue) Calculates random integer values from a defined range.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro800 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the random integer value computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

base Input DINT Defines the supported set of numbers.
RAND Output DINT Random value in set [0..base-1].
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

RAND Function Block Diagram example

RAND Ladder Diagram example

RAND

EN END

base random

- base RAND s=
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RAND Structured Text example

RANDN

DINT RAND{DINT base)
Random walue

1! hase := 10;
Zi random := RLND (base);

(* ST Equivalence: *)

selected :== MUX4 (RAND (4), 1, 4, 8,16 );

*

random selection of 1 of 4 pre-defined values

the value issued of RAND call is in set [0..3],

so 'selected’ issued from MUX4, will get 'randomly’ the value
1if o is issued from RAND,

or 4 if1isissued from RAND,

or 8 if 2 is issued from RAND,

or 16 if 3 is issued from RAND,

")

Results

# Variable Monitoring — d X
User Global Variables - Micro870 Local Variables - RA_RAND_LD System Variablg 4 >

.m Logical Value| Physical Value| Initial Value E
|| - [oe - [ot

B base 10 Ni, DIN

| [ random

Close

SIN (sine) Calculates the sine of a Real value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current sine computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

IN Input REAL Any Real value.
SIN Output REAL Sine of the input value (in set [-1.0 .. +1.0]).
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

SIN Function Block Diagram example

SIN Ladder Diagram example

SIM
EM END

in sine

=M SIN 4=

SIN Structured Text example

SIN|
REAL SIN(REAL IN)
Sine
i in = 0.5;
2! ‘sine 1= SENiin):

(* ST Equivalence: *)
sine := SIN (angle);

result := ASIN (sine); (* result is equal to angle *)
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Results

] Variable Monitoring — ] X

User Global Variables - Micro870 Local Variables - RA_SIN_LD System Vi | » |

.m Logical Value| Physical Value InlhaIVaIue
l __l:

M sire 0_4794255 NAA,

Close

SIN_LREAL (sine Long Rea" Calculates the sine of a Long Real value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.

IN Input LREAL Any Long Real value.
SIN_LREAL Output LREAL Sine of the input value (in set [-1.0 .. +1.0]).
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

SIN_LREAL Function Block Diagram example

SIN_LREAL Ladder Diagram example

SIN_LREAL
EN ENO
n | [ sinlreal
N SIN_LRE. 4=
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SIN_LREAL Structured Text example

SIN LREALLH

LREAL SIN_LREAL{LREAL IM)
Perfarm &4-hit real sine calculation,

i im = 0.5;
2 sinlreal := 3IN LRELAL(in]:

(* ST Equivalence: *)
TESTOUTPUTI := SIN_LREAL(TESTINPUTI) ;

Results

] Variable Monitoring — (8 X

User Global Variables - Micro870 Local Variables - RA_SINLREAL_LD Sy-‘ 4

.m Logical Value| Physical Value Inl’rlal\'alue
IIZI_ __l:

[ sinelreal 0.4?942553860 M,

Close

SORT (square I'OOt) Calculates the square root of a Real value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current square root computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

IN Input REAL Must be greater than or equal to zero.
SORT Output REAL Square root of the input value. The returned result is O for a negative IN value.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.
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SORT Function Block Diagram example

SORT Ladder diagram example

SERT
EM END

SquareRoot

=N SQRT 4=+

SORT Structured Text example

i in := 16.0;
2§ SgquareRoot 1= IORT(in):
SoRTH

REAL SQRT(REAL IM)
Square rook

(* ST Equivalence: *)
xpos := ABS (xval);

xroot := SQRT (xpos);

Results
w4 Variable Monitoring = O X
User Global Variables - Micro870 Local Variables - RA_SQRT_LD System| 4 |»

B R N R T
l IZI__ s ]

SquareRoot T

I |
| Cose |

Subtracts one Integer, Real, or Time value from another Integer, Real or Time

Subtraction

value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute current addition computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input SINT Minuend in any Integer, Real or Time data type.
USINT Al inputs must be the same data type.

BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME

i Input SINT Subtrahend in any Integer, Real or Time data type.
USINT All inputs must be the same data type.

BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
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ol Output SINT Difference of the minuend and the subtrahend in any Integer, Real or Time data type.
USINT Output must be the same data type as inputs.
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Subtraction Structured Text example
(* ST equivalence: *)
aol0 := aill0l - ail02;
ao5 = (aibl - 1) - aib3;
TAN (tangent) Calculates the tangent of a Real value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - perform current tangent computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input REAL Cannot be equal to PI/2 modulo PI.
TAN Output REAL Tangent of the input value = 1E+38 faor invalid input.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
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TAN Function Block Diagram example

TAN Ladder Diagram example

TAN

EM END

in ] [ tangent

TAN Structured Text example

Tanj]
REAL TAMIREAL IM)
Tangenk
i} Ginr={EEE
2! tangent := TAN(in):

(* ST Equivalence: *)
tangent := TAN (angle);

result := ATAN (tangent); (* result is equal to angle™)

Results

w4 Variable Monitoring — [l X
User Global Variables - Micro870 Local Variables - RA_TAN_LD System VI K
.m Logical Value| Physical Value| Initial Value
] - ot - ot

I ] s | | =

tangent 0.5463025 M7,

TAN_LREAL (tangent Long Calculates the tangent of a Long Real value.

Real) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - perform current computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input LREAL Cannot be equal to PI/2 modulo PI.
TAN_LREAL Output LREAL Tangent of the input value = 1E+38 for invalid input.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
TAN_LREAL Function Block Diagram example
in
TAN_LREAL Ladder Diagram example
" [ TAN_LREAL
EM END
in ' [ TanLreal
=N TAN_LF.. #=
TAN_LREAL Structured Text example
TAN_LREALY]
LREAL TAM_LREAL(LREAL IN)
Perfarm 64-bit real tangent caloulation,
h A okl 53
& TanLreal := TIN LRELL(in]:;
(* ST Equivalence: *)
tangent := TAN_LREAL (angle);
result := ATAN_LREAL (tangent); (* result is equal to angle™)
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TRUNC (truncate)

Results

ol Variable Maonitoring _ O w

User Global Variables - Micro870  Local Variables - RA_TANLREAL LD System Variables - Mic:-c!Tl : |

.“ Logical ¥alue PhysicalYalue | Initial ¥alue .

- :ﬂ’
. tanLreal 0.54630248534 37306
I e
| Close |

Truncates Real values, leaving just the Integer.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - perform the truncation of Real value computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input REAL Any Real value.
TRUNC Output REAL If IN>0, biggest integer less or equal to the input.
If IN<0, least integer greater or equal ta the input.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

TRUNC Function Block Diagram example
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TRUNC Ladder Diagram example
TRUNC

EM ENO
in | [ elapse

=N TRUNC 4=

TRUNC Structured Text example

TRUNC

REAL TRUNC(REAL IM)
Truncate decimal part

: in := 1.7:
2i truncation := TRUNC{in):

(* ST Equivalence: *)
result :== TRUNC (+2.67) + TRUNC (-2.0891);

(* means: result := 2.0 + (-2.0) :=0.0; ¥)

Results

sl Variable Maonitoring — O 5

User Global Variables - Micro870  Local Variables - RA_TRUNC_LD  System Variables - Micro87C/ + | * |

.“ Logical¥alue | Physical¥alue | Initial Value I

- 9!’
I ___-l
. elapse
w ]
| Close |
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ASCII serial port instructions

Use the ASCII serial port instructions to use or alter the communication
channel for receiving or transmitting data.

Function block Description

ABL on page 103 Counts the number of characters in the buffer up to and including end of line character.

ACB on page 109 Counts the total number of characters in the buffer.
ACL on page 105 Clears the receive and transmit buffers.

AHL on page 107 Sets or resets modem handshake lines.

ARD on page 1 Reads characters from the input buffer and places them into a string.

ARL on page 113 Reads one line of characters from the input buffer and places them into a string.
AWA on page 115 Writes a string with two appended (user-configured) characters to an external device.

=
=

T on page 117 Writes characters from a source string to an external device.

ABL ( ASCII test for buffer Counts the number of ASCII characters in the input buffer up to and

line) including the end-of-line termination character.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

i AL T R
ABL
= [ Q=

* ABL Input Characters +
Error #

ErroriD =

b A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

IN Input BOOL Rung input state.

TRUE - When Rising Edge is detected, start the function block with the precondition that the last
operation is complete.

FALSE - The instruction block is idle.
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ABLInput Input ABLACB The channel to be operated.
Use the ABLACB data type on page 120 to define the Channel, TriggerType, and Cancel
parameters for ABLInput.
0 Output BOOL Indicates when the character count is ongaing or complete.
The outputs update asynchronously from the program scan. Qutput ( cannot be used to
re-trigger the instruction since IN is edge triggered.
TRUE - The function block is complete.
FALSE - The function block is not complete.
Characters Output UINT The number of characters in the buffer. The buffer limit is 82 characters.
Error Output BOOL Indicates the existence of an error condition.
TRUE - An errar is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errars for this instruction are defined in ABL error
codes.
ABL error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 Illegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannat complete ASCII Write due to an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blocks.
13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blocks.
14 The ACL function block was cancelled.
16 Serial port is not supporting RTS or CTS control lines.
ABL Function Block Diagram example
— Sk
e —— - A i —
e st (homochon |
o 0 -
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ACL (ASCII clear buffer)

ABL Ladder Diagram example

input

LBL 1ff

ABL 1
ABL
IN Q
number

= ABLInput Characke.. 4=
[ error

Errar 4=

[ D
ErroriD 4=

ABL Structured Text example

void ABL_1(BOOL IN, ABLACE ABLINpuL)
Type : ABL, Specify number of characters in buffer (including end of line).

ID

1 AEL 1{in, input):

2 output := ABL 1.Q:

3 number := AEL 1.Characters:
4 error := AEL 1.Error;:

5i

:= LEL 1.ErrorlID:

Clears the receive and transmit buffers, and removes instructions from the
ASCII queue.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.
(" ACtL 7 e
ACL
=[] o=
- A LlI'IpLI't Error =
ErrorlD =

L

A

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type

Description

IN

Input

BOOL

Rung input state.

TRUE - When Rising Edge is detected, start the function block with the precondition that the last
operation is complete.

FALSE - The instruction block is idle.
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ACLInput Input ACLI The channel to be operated, and the state of the transmit and receive buffers.
For RXBuffer, clears the receive buffer and removes the receive ASCII function blocks (ARL and
ARD) from the ASCII queue.
For TXBuffer, clears the transmit buffer and remaves the transmit ASCII function blocks (AWA
and AWT) from the ASCII queue.
Use the ACLI data type on page 120 to define the Channel, RXBuffer, and TXBuffer parameters for
ACLInput.
0 Output BOOL Indicates when the ASCII queue clearing process is angoing or complete.
TRUE - The function block is complete.
FALSE - The function block is not complete.
Error Output BOOL Indicates the existence of an error condition.
TRUE - An errar is detected.
FALSE - No errar.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in ABL error
codes.
ABL error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 Illegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannot complete ASCII Write due to an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blocks.
13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blocks.
14 The ACL function block was cancelled.
16 Serial port is not supporting RTS or CTS control lines.
ACL Function Block Diagram example
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ACL Ladder Diagram example
ACL T
ACL
EM ENOD
in output
= |N Q ==
input errar
=t AC| Input Error 4=
' I0
ErroriD 4=

ACL Structured Text example

acL_ifi

“oid

Tvpe : ACL, Clear the receive andfor transmit buffers,

ACL_1(EOOL IN, ACLI ACLInput)

i SRCL,
2.

3; Error
4 ID :=

[in, input);

output = ALCL 1.0y

i= ACL 1.Error;
LCL 1.ErrorID;

AHL (ASC" handshake |il’IES) Sets or resets the RS-232 Request to Send (RTS) handshake control lines for a

modem.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.

IN

AHLInput

i AHL T "

AHL
Q

ChannelSts
Error

ErroriD

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

IN Input BOOL Rung input state.
TRUE - When Rising Edge is detected, start the instruction block with the precondition that the
last operation is complete.
FALSE - The instruction block is idle.

AHLInput Input AHLI The channel to be operated, and the set or reset of the RTS control line for the modem.
Use the AHLI data type on page 121 to define the Channel, SetRts, ClrRts, and Cancel parameters
for AHLInput.
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0 Output BOOL Indicates when the set or reset is complete.
Outputs of this instruction are updated asynchronously from the program scan. Qutput () cannot
be used to re-trigger the instruction since IN is edge triggered.
TRUE - The function block is complete.
FALSE - The function block is not complete.
ChannelSts Output WORD Displays the current status (0000 to 001F) of the handshake lines for the specified channel.
For more information about the current status, see AHLI data type on page 121.
Error Output BOOL Indicates the existence of an error condition.
TRUE - An errar is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errars for this instruction are defined in ABL error
codes.
ABL error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 Illegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannat complete ASCII Write due to an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blacks.
13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blocks.
14 The ACL function block was cancelled.
16 Serial port is not supporting RTS or CTS control lines.
AHL Function Block Diagram example
E in =Tr=T] 3
K npul chanrel 3
L1t
1s] k.
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ACB (ASCII characters in
buffer)

Chapter 6 ASCII serial port instructions
AHL Ladder Diagram example
AHLC 1
AHL
EM END
in output
= IN Q4+

input channsl

ErroriD =

AHL Structured Text example

anL 1f

rror

void AHL_1(BOOL IN, AHLI AHLInput)

Type : AHL, Set or reset modem handshake lines,

1. RHL 1{in, input):

2 output := LHL 1.Q;

3 channel := ALHL 1.Channel3ts:
4 error := AHL 1.Error;

5 ID :i= AHL 1.ErrorID;

Counts the total number of ASCII characters in the buffer including end of

line.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.
& ACB T B
ACB

= | O
& ACBlnput Characters #
Error s
ErrorlD »

e A

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
IN Input BOOL Rung input state.
TRUE - When Rising Edge is detected, start the instruction block with the precondition that the
last operation is complete.
FALSE - The instruction block is idle.
ACBInput Input ABLACB on page | The channel to be operated.
120 Use the ABLACB data type to define the Channel, TriggerType, and Cancel parameters for
ACBInput.
0 Output BOOL Indicates whether the character count is angaing or complete.
Outputs of this function block are updated asynchronously from the program scan. Output (
cannot be used ta re-trigger the instruction since IN is edge triggered.
TRUE - The counting is complete.
FALSE - The counting is ongaing.
Characters Output UINT The number of characters in the buffer.
Error Output BOOL Indicates the existence of an error condition.
FALSE - No error.
TRUE - An errar is detected.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in ABL error
codes.
ACB error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 lllegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannot complete ASCII Write due ta an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blocks.
13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blocks.
14 The ACL function block was cancelled.
16 Serial port is not supporting RTS or CTS control lines.
ACB Function Block Diagram example
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ACB Ladder Diagram example

ACE 1
ACB
EN

END

=+ ACBlnput Charade... 4

Error 4

ErroriD +

ACB Structured Text example

ace_1ff

output

number

Error

vaid ACB_1(ECCL IN, ABLACE ACEInput)
Type : ACE, Determine tokal number of charackers in buffer,

1 ACE 1{in, input):
2 output = LCE 1.0Q;
3 number := ACE 1.Characters:
4 error := ACE 1.Error;
5 ID i= ACE 1.ErrorID;
ARD ( ASCII read) Reads ASCII characters from the input buffer and stores them into a string.

Operation details:

e The ARD instruction runs until all of the characters in the ASCII buffer
are received. If another ASCII instruction on page 103 is executed, it is

queued until ARD is finished.

e To cancel the ARD instruction, execute an ACL instruction.

e To prevent the ARD instruction delaying the ASCII queue while it
waits for the required number of characters, use the results of an ACB
instruction to trigger the ARD instruction.

e Status of the instruction can be extracted from the control bit of the
instruction instance (for example, ARD_1.controlbit). This shows if the
instruction is blocking the ASCII instruction queue waiting for more

characters:

7th bit = Instruction is enabled.

6th bit = Instruction is in the queue.
sth bit = Instruction is done.
3rd bit = Instruction has an error.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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12

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.

(" ARD 1 B
ARD

- |1 {] -
* AR Dlinput Destination =
MumChar =
Error s
ErrorlD =
b .y

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
IN Input BOOL Rung input state.
TRUE - When Rising Edge is detected, start the instruction block with the precondition that
the last operation is complete.
FALSE - The instruction block is idle.
ARDInput Input ARDARL on page 121 | Read characters from the buffer. The maximum is 82.
Use the ARDARL data type to define the Channel, Length, and Cancel parameters for the
ARDInput.
0 Output BOOL Indicates when the buffer read is ongoing or complete.
Outputs of this instruction are updated asynchronausly from the program scan. Output 0
cannot be used to re-trigger the instruction since IN is edge triggered.
TRUE - The function block is complete.
FALSE - The function block is not complete.
Destination Output ASCIILOCADDR The string element where the characters are stored.
NumChar Output UINT The number of characters.
Error Output BOOL Indicates the existence of an error condition.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in ABL
error codes.
ABL error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 Illegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannot complete ASCII Write due ta an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blocks.
13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blocks.
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14 The ACL function block was cancelled.
16 Serial port is not supporting RTS or CTS control lines.

ARD Function Block Diagram example

g
i

:

ARD Ladder Diagram example

ARD_1
ARD
IN Q
Input ARDInput des
=+ ARDInput Destinaf... +=
num
MumChar =
' error
Error +=
0]

ErrorlD 4=

ARD Structured Text example

arD 1§
waoid ARD_1{BOOL IN, ARDARL ARDInpuE)
Type : ARD, Read characters From the inpuk buffer and place them into a string,

1; ARD 1{in, input):
2 output := LRED 1.0Q;
3 des := ARD 1.Destination;
4! num := ARD 1.MNumChar;
% error := ARD l1.Error:
[ ID := ARD 1.ErrorID:
ARL ( ASCII read |ine) Reads a line of ASCII on page 103 characters from the buffer, up to and

including the termination characters, and stores them in a string.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.
" AR T B
ARL

- |1 q -
* AR Input Destination =
MumChar =
Error +
ErrorlD =

. v

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
IN Input BOOL Rung input state.
TRUE - When Rising Edge is detected, start the instruction block with the precondition that
the last operation is complete.
FALSE - The instruction block is idle.
ARLInput Input ARDARL on page 121 [ Read a line of ASCII characters from the buffer. The maximum is 82.
Use the ARDARL data type to define the Channel, Length, and Cancel parameters for the
ARDLInput.
0 Output BOOL Indicates when the read line from the input buffer is ongoing or complete.
Outputs of this instruction are updated asynchronously from the program scan. Output 0
cannot be used to re-trigger the instruction since IN is edge triggered.
TRUE - The function block is complete.
FALSE - The function block is not complete.
Destination Output ASCIILOCADDR The string element where the characters are stored.
NumChar Output UINT The number of characters in the line, including the termination character.
Error Output BOOL Indicates the existence of an error condition.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in ABL
error codes.
ABL error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 lllegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannat complete ASCII Write due to an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blocks.
13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blocks.
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14 The ACL function block was cancelled.
16 Serial port is not supporting RTS or CTS control lines.

ARL Function Block Diagram example

A
AAL

e O —
e B WP Desinatont—t oSS
i T
T —
Bt

ARL Ladder Diagram example

ARL 1

ARL

1M a

input ' [ des

L ARLInput Destingl. +=

num
NumChar =
errar
Error 4=
0

ErroriD 4=

ARL Structured Text example

arL_1jf|
void ARL_1(BOOL IN, ARDARL ARLINpuUt)
Tvpe : ARL, Read line from the input buffer and place characters in a string.

1: ARL 1{in, input];

2 output = ALRL 1.0y

3 des := LRL l.Destination:
4 nwm = LRL 1.MNumChar:

5 error := ARL 1.Error:

& I := ARL 1.ErrorID:

AWA ( ASCII write append) Writes a string with two appended (user-configured) characters to an

external device.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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116

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.

(" Ahd 7 b
KA

- |} q -
* A nput MumChar =
* Source Error =
ErroriD s
L A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
IN Input BOOL Rung input state.
TRUE - Rising Edge is detected, start the instruction block with the precondition that the last
operation is complete.
FALSE - The instruction block is idle.
AWAInput Input AWAAWT The channel and number (Length) of the characters to write to the buffer. Maximum is 82.
Use the AWAAWT data type on page 121 to define Channel, Length, and Cancel parameters for
AWAInput.
Source Input ASCIILOCADDR The source string that was output as a character array by either the ARD or ARL instruction.
0 Output BOOL Indicates when the write is ongoing or complete.
Outputs of this instruction are updated asynchronausly from the program scan. Output 0
cannot be used to re-trigger the instruction since IN is edge triggered.
TRUE - The function block is complete.
FALSE - The function block is not complete.
NumChar Output UINT The number of characters. NumChar may be less than the Length requested ta be
transmitted if the length of the Source String is shorter than the requested Length.
Updates when the transmission is complete and 0 is TRUE.
Error Output BOOL Indicates the existence of an error condition.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in ABL
error codes.
ABL error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 Illegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannot complete ASCII Write due ta an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blocks.
13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blocks.
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14 The ACL function block was cancelled.
16 Serial port is not supporting RTS or CTS control lines.

AWA Function Block Diagram example

AWA Ladder Diagram example

AwWA_1
AlnA
+ | 'Q -
input | num
— AwAlnput NumChar +—=
Source | | error
f-Suutu Eiu:-f
’ ID
ErrorlD +=

AWA Structured Text example

zwa 1]
void AWA_1(BOOL IN, AWAAWT AWAInput, ASCILOCADDR Source)
Type: AWA, Write a string with characters appended to an external device,

1 LWA 1(in, input, source]:
2 output = LWL 1.0
3 num := AWL 1.NumChar;
4 error := LWA 1.Error;
5 ID := AWL 1.ErrorlD;
AWT (ASCII write) Writes ASCII characters from a source string to an external device.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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ns

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.

(" AT T b
AT

- |1 q -
* AT Input MumChar =
* Source Error &
ErroriD s
e, A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
IN Input BOOL Rung input state.
TRUE - When Rising Edge is detected, start the instruction block with the precondition that
the last operation is complete.
FALSE - The instruction block is idle.
AWTInput Input AWAAWT The channel and number (Length) of the characters to write to the buffer. Maximum is 82.
Use the AWAAWT data type on page 121 to define Channel, Length, and Cancel parameters for
AWTInput.
Source Input ASCIILOCADDR The source string that was output as a character array by either the ARD or ARL instruction.
0 Output BOOL Indicates when the write is angoing or complete.
Outputs of this instruction are updated asynchronausly from the program scan. Qutput 0
cannot be used to re-trigger the instruction since IN is edge triggered.
TRUE - The function block is complete.
FALSE - The function block is not complete.
NumChar Output UINT The number of characters. NumChar may be less than the Length requested ta be
transmitted if the length of the Source String is shorter than the requested Length.
Updates when the transmission is complete and ( is TRUE.
Error Output BOOL Indicates the existence of an error condition.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in ABL
error codes.
ABL error codes
Use this table to determine the ABL error codes and descriptions.
Error code Error description
03 Transmission cannot be completed because the Clear-to-Send signal was lost.
06 lllegal parameter was detected.
07 Cannot complete ASCII send or receive because channel configuration has been shut down using the channel configuration dialog box.
08 Cannat complete ASCII Write due to an ASCII transmission already in progress.
09 ASCII communication requested is not supported by current channel configuration.
10 The Cancel was set, stopping instruction execution. No action required.
1 The requested length for the string is either invalid, a negative number, greater than 82, or 0. Applies to ARD and ARL function blocks.
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13 The requested (.LEN) in the control block is a negative number or a value greater than the string size stored with the source string. Applies to AWA
and AWT function blacks.

14 The ACL function block was cancelled.

16 Serial port is not supporting RTS or CTS control lines.

AWT Function Block Diagram example

BT
LI ad

¢ AT Input MurmChar 4

e S
|
o Simm
m 1

Q

{

input | | num

source error

AWT Structured Text example

anT 1§
void AWT_1(BOOL IN, AWAAWT AWTInput, ASCILOCADDR Source)
Type : AWT, Write characters from a source string to an external device,

1 AWT 1iin, input, source];
2 output = LWT 1.0Q;
30 num := AWT 1.NumChar;
4 error := LWT 1.Error;
5 ID := AWT 1.ErrorID;:
ASCII parameter details The following topics provide additional details for ASCII parameters and
structured data types.

e ABLACB data type
e ACLdatatype
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ABLACB data type

AHL ChannelSts data type
AHLI data type

ARDARL data type
AWAAWT data type

Use this table to help determine the parameter values for the ABLACB data

type.

Parameter

Data type

Description

Channel

UINT

Serial port number:

e 5forslot]
o 6 forslot 2
e 7forslot 3
o 8forslot4
e Jforslotb

o 2 for the embedded serial port, or
o 5-9for serial port plug-ins installed in slots 1 through 5:

TriggerType

USINT

Represents one of the following:

o 0: Msg Triggered Once (when IN goes from False to True)
o 1: Msq triggered continuously when IN is True

o (ther value: Reserved

Cancel

BOOL

When this input is set to TRUE, this function block does not execute.

ACL data type

Use this table to help determine the parameter values for the ABL data type.

Parameter

Data type

Description

Channel

UINT

e 5forslot1
o G forslot 2
o 7forslot 3
e §forslot4
e Jforsloth

Serial port number:
o 2 for the embedded serial port, or
o 5-9 for serial port plug-ins installed in slots 1 through 5:

RXBuffer

BOOL

When TRUE, clears the receive buffer and removes the receive ASCII function blocks (ARL and ARD) from the ASCII queue.

TXBuffer

BOOL

When TRUE, clears the transmit buffer and removes the transmit ASCII function blocks (AWA and AWT) from the ASCII queue.

AHL ChannelSts data type

120

Use this table to help determine the parameter values for the AHL ChannelSts

data type.

Parameter Data type Description

DTRstatus UINT Used for the DTR signal (reserved)

DCDstatus UINT Used for the DCD signal (bit 3 of word)
Tindicates active

DSRstatus UINT Used for the DSR signal (reserved)

RTSstatus UINT Used for the RTS signal (bit 1 of word)
Tindicates active
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Parameter

Data type

Description

CTSstatus

UINT

Used for the CTS signal (bit 0 of word)
Tindicates active

AHLI data type

Use this table to help determine the parameter values for the AHL data type.

Parameter

Data type

Description

Channel

UINT

Serial port number:

o 2 for the embedded serial port, or

o 5-9 for serial port plug-ins installed in slots 1 through 5:
e Sforslot1

o 6 forslot2

o 7 forslot 3

o 8forslot4

o Jforslotb

CIrRts

BOOL

Used to reset the RTS control line.

SetRts

BOOL

Used to set the RTS control line.

Cancel

BOOL

When this input is set to TRUE, this function block does not execute.

ARDARL data type

Use this table to help determine the parameter values for the ARDARL data

type.
Parameter Data type Description
Channel UINT Serial port number:

o 7 for the embedded serial port, or

o 5-9 for serial port plug-ins installed in slots 1 through 5:
e 5forslot1
o G forslot2
o 7forslot 3
o 8forslot4
o Jforslotb

Length UINT The number of characters that you want to read from the buffer (maximum is 82).

Cancel BOOL When this input is set to TRUE, this function block does not execute. If already executing, operation ceases.

AWAAWT data type

Use this table to help determine the parameter values for the AWAAWT data

type.
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Parameter

Data type

Description

Channel

UINT

Serial port number:

o 2 for the embedded serial port, or

o 5-9 for serial port plug-ins installed in slots 1through b:
e 5forslot1

e 6forslot2

o 7 forslot 3

o §forslot4

e Jforslotb

Length

UINT

Defines the number of characters to write to the buffer (maximum is 82).
When Length is set to 0, AWA sends 0 bytes of user data and 2 bytes of appended characters ta the buffer.

Cancel

BOOL

When TRUE, this function block does not execute. If already executing, operation ceases.

122
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AND_MASK (AND mask)

Binary instructions

Use Binary instructions to perform mathematical operations.

Operator

Description

AND_MASK on page 123

Perfaorms a bit-to-bit AND between two Integer values.

NOT_MASK on page 131

Integer bit-to-bit negation mask, inverts a parameter value.

BSL on page 124 Shifts a bit in an array element to the left.

BSR on page 128 Shifts a bit in an array element to the right.

OR_MASK on page 132 | Integer OR bit-to-bit mask, turns bits on.

ROL on page 134 For 32-bit integers, rotates integer bits to the left.

ROR on page 135 For 32-bit integers, rotates integer bits to the left.

SHL on page 137 For 32-bit integers, moves integers to the left and places 0 in the least significant bit.
SHR on page 139 For 32-bit integers, moves integers to the right and places 0 in the most significant bit.

XOR_MASK on page 140

Integer exclusive OR bit-to-bit mask, returns inverted bit values.

Performs a bit to bit AND between two integer values.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.
TRUE - execute the Integer AND bit-to-bit mask computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.

IN Input DINT Must have integer format.

MSK Input DINT Must have integer format.

AND_MASK Output DINT Bit-to-bit logical AND between IN and MSK.

ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.
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AND_MASK Function Block Diagram example

AND_MASK Ladder Diagram example

AND_MASK
EM ENOD
in AndMask
= |1 AND_MA, . g
mask |
=+ MSK

AND_MASK Structured Text example

AND MASEY]
DIMT AND_MASK(DINT IN, DINT MSK)
Analog bitk ko bik AMND mask

ioin 1= 5y
2i mask := 6;
3 AndMask := LND MLZE(in, mask]:;

(* ST Equivalence: *)
parity := AND_MASK (xvalue, 1); (* 1 if xvalue is odd *)

result :== AND_MASK (16#abc, 16#fof); (* equals 16#aoc *)

Results

B Varishile Monitoring
User Global Variables - MicmB70 Local Venables - AA_ANDMASK_LD  System Veortsbles - MoroB7D L0 4| ¢

Shifts a bit in an array element to the left.

BSL (bit shift left)

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

Operation details:

The BSL instruction is an immediate process on false-to-true rung transition
and updates output synchronously. When Execute is TRUE, the leftmost bit
(Src + SrcOffset and Length) is copied into the Unload bit and all bits in the
array or non-array are shifted left by one bit. Length and 16 bit boundary are
considered except for BOOL data types. The external bit is then moved to bit o
(Src + SrcOffset) of the first element.

For wraparound operations, set the position of the BitAddr to the last bit
position or to the Unload bit. Possible usage of the BSL instruction, track
bottles through a bottling line where each bit represents a bottle.

" BSL T ™
BSL
* Exscute Done o

* Src Unload =
% SrcOffset Error %
# BitAddr ErrorlD s

* [ =ngth

b A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Execute Input BOOL Instruction enable.

TRUE - Rising Edge detected, shifts bit to the left one position.

o Verify fault conditions first.

o |f Length = 0, the external bit is moved into the Unload bit. No bit shift is dane an Scr.
Error and ErrorlD bits are reset. Done bit is set.

o |f Length > 0 and Length < 2048, the Error and ErrorlD bits are reset. After the bit shift
completes, the Done bit is set.

e If Length > 0 and Length < 2048, the leftmost bit (addressed by Src + SrcOffset and
Length) is copied into the Unload bit and all bits that are part of the array or non-array
are shifted left by one bit (up to the bit Length and 16-bit boundary except for BOOL).
External bit is moved to bit 0 (Src + SrcOffset) of the first element.

FALSE - Rising Edge not detected, do not enable BSL operation.

Scr Input ANY_ELEMENTARY The address of the Src (bit) to be shifted. Supported data types: BOOL, DWORD, INT, UINT,
WORD, DINT and UDINT.

o Arrays: Set Scr to a variable based address such as: Sourcel, Sourcel[0], or Sourcel[1].
o Non-arrays: Set Scr to a variable address such as Sourcel.

SrcOffset Input UINT If SrcOffset is 0, start from the first element.

o Arrays: Set SrcOffset to 0. If set to Sourcel[0] or Sourcel[1] an error occurs: ‘Source offset
exceeds the size of the array.’

o Non-arrays: Set SrcOffset to 0 or an error occurs: 'Source offset exceeds the size of the
array.'

BitAddr Input BOOL Location of the bit shifted into Src.
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Length

Input

UINT

Length contains the number of bits in the Src to be shifted. Supports shifting acrass array
elements.

o For BOOL data type, number of Booleans in the array to be shifted.
e For 16- and 32-bit data types, bits are shifted in multiples of 16 (such as 16, 32, and 64).
If Length is not an even multiple of 16, the number of shifted bits is sent to the next 16-bit
boundary.
e Length is based on the size of the data type. If Length exceeds the range, an error occurs,
‘Source offset exceeds the size of the array.' Length values:
e BOOL: 1
o 16-bit word: 1-16
o 32-bit word: 1-32
o B4-bit word: 1-64

Done

Output

BOOL

When TRUE, operation completed successfully.
When FALSE, operation encountered an error condition.

Unload

Output

BOOL

Bit shifted out from Src address.

Error

Output

BOOL

When a fault occurs, Error is set to true.

ErrorlD

Output

USINT

When a fault occurs, ErrorlD contains the error code.

126

BSL error codes

Error code

Error description

01

Not supported dimension.

02

Data type not supported.

03

Length of bits exceeds 2048.

04

Source offset exceeds the size of the array.

05

Length of bits exceeds the size of the array.

07

Invalid parameters.

BSL Function Block Diagram example

e —
s

g SO -
e —

» Execute Done 4=

p Src Unload s

» SreOffset Error s
» Bitlddr ErrarlD 4

 Length

e A
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BSL Ladder Diagram example

BSL_1
BSL
Execute Done

Sre_BSL ' Unload_BSL

SerOffset_BSL Error_BSL
—+ SrcOffset Error+=
BitAddr_BSL ' ErrorlD_BSL
~$BitAddr  EmorD 4=
Length BSL

BSL Structured Text example

BEL_1]f
[weid BSL_1(EOOL Execute, AHY_ELEMENTARYIL, 1] Sec, UINT SecOffset, BOO0L BitAddr, UIMT Lengih)
ith =BEL, Performs bit shift left operation.

ESL 1(Execute,Sre, Sreoffset, Bitldddr, Length)
DDnE_BSL HES BSL_l.DDnE;
UnlDad_BSL = BSL_l.UnlDad;

Error B3L := E3L 1.Error:
ErrorIDl B3L := E3ZL 1.ErrorID;

[ R R
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Results

IS 277 s e
m-___ﬂ-

Execute BOOL
+ Src DINT -~ [1.4]
SreOffset 0 N/A UINT -
BitAddr N/A BOOL -~
Length 0 /A UINT -
Done_BSL N/A BOOL -
Unload_BSL N/A BOOL -~
Error_BSL N/ BOOL -
ErrorlD_BSL 0 N/A USINT -~
BSR (bit shift I'ight) Shifts a bit in an array element to the right.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

Operation details:

The BSR instruction is an immediate process on false-to-true rung transition
and updates output synchronously. When Execute is TRUE, the right most bit
(bit 0 of the element addressed by Src + SrcOffset) is copied into the Unload
bit and all bits in the array or non-array are shifted right by one bit. Length
and 16 bit boundary are considered except for BOOL data types. The external
bit is then moved to bit o (Src + SrcOffset) of the first element.

For wraparound operations, set the position of the BitAddr to the last bit
position or to the Unload bit. Possible usage of the BSL instruction, track
bottles through a bottling line where each bit represents a bottle.

’ﬂ‘&ﬁ_‘
BSR

% Execute Done =

% Src Unload »

» SrcOffzet Error »

= BitAddr Error|D) %

4 Length

b, A

Use this table to help determine the parameter values for this instruction.

128 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 7 Binary instructions

Parameter Parameter Type Data Type Description
Execute Input BOOL Instruction enable.
TRUE - Rising Edge detected, shifts bit to the right one position.
FALSE - Rising Edge not detected, do not enable BSR operation.
Ser Input ANY_ELEMENTARY The address of the Src (bit) to be shifted. Supported data types: BOOL, DWORD, INT, UINT,
WORD, DINT and UDINT.
o Arrays: Set Scr to a variable based address such as: Sourcel, Sourcel[0], or Sourcel[1].
o Non-arrays: Set Scr to a variable address such as Sourcel.
SrcOffset Input UINT If SrcOffset is 0, start from the first element.
o Arrays: Set SrcOffset to 0. If set to Sourcel[0] or Sourcel[1] an error occurs: ‘Source offset
exceeds the size of the array.’
o Non-arrays: Set SrcOffset to 0 or an errar occurs: ‘Source offset exceeds the size of the
array.’
BitAddr Input BOOL Location of the bit shifted into Src.
Length Input UINT Length contains the number of bits in the Src to be shifted. Supports shifting across array
elements.
o For BOOL data type, number of Boaleans in the array to be shifted.
e For 16- and 32-bit data types, bits are shifted in multiples of 16 (such as 16, 32, and 64). If
Length is not an even multiple of 16, the number of shifted bits is to the next 16-bit
boundary.
o Length is based on the size of the data type. If Length exceeds the range, an errar occurs,
‘Source offset exceeds the size of the array.’ Length values:
e BOOL: 1
 16-bit word: 1-16
o 32-bit word: 1-32
o G4-bit word: 1-64
Done Output BOOL When TRUE, operation completed successfully.
When FALSE, operation encountered an error condition.
Unload Output BOOL Bit shifted out from Src address.
Error Output BOOL When a fault occurs, Error is set to true.
ErrorlD Output USINT When a fault occurs, ErrorlD contains error code.
BSR error codes
Error code Error description
01 Not supported dimension.
02 Data type not supported.
03 Length of bits exceeds 2048.
04 Source offset exceeds the size of the array.
05 Length of bits exceeds the size of the array.
07 Invalid parameters.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 129



Chapter 7 Binary instructions

BSR Function Block Diagram example

BSR Ladder Diagram example

Src_BSR Unload_BSR

ScrOffset_BSR I I Error_BSR

BitAddr_BSR l l ErrorlD_BSR
Length_BSR l l

BSR Structured Text example

.

BSE_1
void BSR_1(EOOL Exeeute, ANY_ELEMENTARY[1.1] Sre, UINT SreOffset, BOOL BitAddr, UINT Length)
Type : BER, Performs bit shift right operation

1: B3R _1(Execute,3cr,3rcOffsec, Bithddr, Length) ;
Z2{ Done B3R := EBEZR_1.Done;

3 Unload B3R := B3R _1.Tnload;

4. Error B3R := BE3F_1.Error;

5 ErrorID B3R := ESER_1.ErrorID;
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NOT_MASK (bit to bit NOT

Results

Logical ¥al | Physical Yal | Initial ¥al Data Type| Dimension

SrcOffset
BitAddr
Length
Done_B=R
Unload_BSR
Error_BSR
ErrorlD_BSR

MfA BOOL ~

DINT -~ [1.4]
0 MR UINT -
N/A, BoOL -~
0 MfA UINT -
M BOOL -~
M/ BOOL -~
NAA, BOOL -~
0 M7A USINT -

Integer bit-to-bit negation mask, inverts a parameter value.

mask) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the bit-to-bit negation mask computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input DINT Must have integer format.
NOT_MASK Output DINT Bit-to-bit negation on 32 bits of IN.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

NOT_MASK Function Block Diagram example
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NOT_MASK Ladder Diagram example
NOT_MASK

EM END

NotMask

BENTY NOT_MA. 4+

NOT_MASK Structured Text example

NOT_MASE]]
DINT NOT_MASK(DINT IN)
bit ko bit negation

i oin 1= &;
2 NotMask := NOT MASK(in]:

(*ST equivalence: *)
result :== NOT_MASK (16#1234);

(* resultis 16#FFFF_EDCB ¥)

Results

8l Variable Menitoring i O %

User Global Variables - Micro870 Local Variables - RA_NOTMASK_LD  System Variables - Micro870 10 - Micro870  Defined Words

] - -

-
B & ML : | DINT
B I S A N S U
OR_MASK (blt to bit OR Integer OR bit-to-bit mask, turns bits on.
mask) Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

132 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 7 Binary instructions

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the Integer OR bit-to-bit mask computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

IN Input DINT Must have integer format.

MSK Input DINT Must have integer format.

OR_MASK Output DINT Bit-to-hit logical OR between IN and MSK.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

OR_MASK Function Block Diagram example

OR_MASK Ladder Diagram example

OR_MASK
EM ENO
in ' [ OrMask
=N OR_Mo, . g=
mask
= M5k

OR_MASK Structured Text examples

oR_MASKE(|

DIMT OR_MASK(DINT IM, DINT MSK)
Analog bit ko bit DR mask,

i oin = 3
2: mask := &;
3 OrMask := OR MASK(in, mask]:

(* ST Equivalence: *)
parity := OR_MASK (xvalue, 1); (* makes value always odd *)
result := OR_MASK (16#abc, 16#fof); (* equals 16#fbf *)
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ROL (rotate left)

Results

utl Variable Monitoring Sl O b4

User Global Variables - Micro870 Local Variables - RA_ORMASK_LD  System Variables - Micro870 10 - Micro870  Defined Words

- et - et
l __m_-_l
. mask DINT
. Ortdask 7 M [ DINT =
i R

| Close |

Rotates the DINT type input by NbR bits to the left in a circular form and fills
the bits on the right with the bits that are rotated.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

.‘

= ]

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the rotate bits left integer value computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input DINT Integer value.
NbR Input DINT Number of 1-bit rotations (in set [1..31]).
ROL Output DINT Left rotated value. When NbR <= 0, no change occurs.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.

134

ROL Function Block Diagram example
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ROR (rotate right)

ROL Ladder Diagram example

ROL
EM END

= M ROL g=
nbr ]

= NbR

ROL Structured Text example

ROL

DINMT ROL(DIMT IN, DIMT MbR)
Rotate Left

in = 123:;
: nbr = 2
3. rotation := ROL{in, nbr);

(* ST Equivalence: *)
result := ROL (register, 1);
(* register = 2#0100_1101_0011_0101%)

(* result = 2#1001_1010_0110_1010%)

Results

rotation

85 Variable Monitering

. rotation 492 N
. nbr 2 N

User Global Variables - Micro870  Local Variables - RA_ROL_LD  System Variables - Micro870 140 - Micro870  Defined Words

. - gt - gt - gt - gt

O I B TR S

- O X

DINT -
DINT

Close

Rotate the DINT type input by NbR bits to right in a circular form and fills the

bits on the left with the bits that are rorated.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

k
L

o I ' b

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the rotate bits right integer value computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

IN Input DINT Any integer value.

NbR Input DINT Number of 1-bit rotations (in set [1..31]).

ROR Output DINT Right rotated value. There is no effect if NbR <= 0.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

ROR Function Block Diagram example

ROR Ladder Diagram example

ROR

EN EMO
in ] [ rotation

=t [N ROR #=
nbr ]

=t MBR
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ROR Structured Text example

ROE
DIMT ROR(DIMT I, DIMT MbBR)
Rotake Right

TE s D1
i nhr = Z:

3 rotation := ROR({in, nbr):
(* ST Equivalence: *)

result := ROR (register, 1);

(* register = 2#0100_1101_0011_0101 *)

(* result = 2#1010_0110_1001_1010 ¥)

Results

8l Variable Menitoring - O *

User Global Variables - Micro870 Local Variables - RA_ROR_LD  System Variables - Micro870 10 - Micro870  Defined Words

.m LogicalWalue | Physical¥alue | Initial ¥alue DataType ml
- M‘ - ‘#‘
. nibr

“_-_I

in 28! NA& © DINT -
w e
| Cose |
SHL (shift left) F.or 3.2—b1t 1nt.egers, moves integers to the left and places o in the least
significant bit.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8s0,
Micro870 controllers and Micro8oo Simulator.

4l
-

31 Iq—u

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - move integers to the left.
FALSE - there is no integer movement.
Applies to Ladder Diagram programs.

IN Input DINT Any integer value.

NbS Input DINT Number of 1bit shifts (in set [1..31]).

SHL Output DINT Left shifted value. There is no effect if NbS <= 0. If a value of 0, replaces the least significant bit.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

SHL Function Block Diagram example

SHL Ladder Diagram example

SHE

EM EMD

in ] | output

=t I SHL =
nbs ]

SHL Structured Text example

SHL|

DIMT SHL{DIMT IM, DINT MbS)
Shift: Left

L]

in := 1
i nhs 1= 2;
3 output = ZHL(in, nhs):;

23;
2 "

(* ST Equivalence: *)
result := SHL (register,1);

(* register = 2#0100_1101_0011_0101 *)

(* result = 2#1001_1010_0110_1010 ¥)
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SHR (shift right)

Results

a5l Variable Monitering = O %

User Global Variables - Micro870  Local Variables - RA_SHL_LD  System Variables - Micro870 /0 - Micro870  Defined Words

—m—- CT——
nbs
in 28 NA& - DINT -
m e
| Close |

Shifts the 32 bits of an integer to the right and replicates the leftmost bit
(significant bit) to fill the vacant bits.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

>

I]—Dl KL

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - mave integers to the right.
FALSE - there is no integer movement.
Applies to Ladder Diagram programs.
IN Input DINT Any integer value.
NbS Input DINT Number of 1bit shifts (in set [1..31]).
SHR Output DINT Right shifted value. There is no effect if NbS <= 0. If a value of 0, replaces the most significant
bit.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

SHR Function Block Diagram example
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SHR Ladder Diagram example

SHR
EM ENO

in ] [ output

= M SHR $=
nbs ]

SHR Structured Text example

sHE]

DINT SHR{DINT IN, DINT MbS)
Shift Right

l'.n.'l

in (= 1
i nhs = ;2
3 output = SHRE({in, nb=);

2
2
(* ST Equivalence: *)

result := SHR (register,1);

(* register = 2#1100_1101_0011_0101 *)

(* result = 2#0110_0110_1001_1010 ¥)

Results

a2 Variable Monitoring i O W

User Global Varables - Micro870  Local Variables - RA_SHR_LD  System Variables - Micro870  1/0 - Micro870  Defined Wonds

.m Logical¥alue | Physical¥alue | Initial ¥alue Data Type ml

- g8t
=m ___IEI_I
DINT
B 123 N, DINT N
i ey
Close
XOR_MASK (exclusive OR Integer exclusive OR bit-to-bit mask, returns inverted bit values.
mask) Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - perform the exclusive OR bit-to-bit mask computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
IN Input DINT Must have integer format.
MSK Input DINT Must have integer format.
XOR_MASK Output DINT Bit-to-bit logical Exclusive OR between IN and MSK.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.

XOR_MASK Function Block Diagram example

XOR_MASK Ladder Diagram example

mask

HKOB_MASK
EM EMOD
XaorMask
= [N HXOR_M_. 4=
= MSK
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142

XOR_MASK Structured Text example

LOR MASE(

CINT XOR_MASK(DINT IN, DINT MSK)
#nalog bik ko bit Exclusive OR mask,

TEe A 1
2! mask := 6&;
3 ZorMask := XOR MASH (in, mask]:

(* ST Equivalence: *)
crc32 := XOR_MASK (prevcrc, nextc);

result := XOR_MASK (16#012, 16#011); (* equals 16#003 *)

Results

atl Variable Menitoring i O %

User Global Variables - Micro870  Local Variables - RA_XORMASK_LD  System Variables - Micro870 140 - Micro870  Defined Words

- okl - ol
Iﬂm___-_l
. maszk

. in 5 N, DIMT 2

Close
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Use Boolean instructions to determine an output value based on a logical

calculation from inputs. The module outputs can be directly controlled from
the program or independently controlled by the module using the Boolean

instructions.

Function Description

MUX4B on page 157 Multiplexer between four BOOL inputs, outputs a BOOL value.

MUX8B on page 154 Multiplexer between eight BOOL inputs, outputs a BOOL value.
TTABLE on page 151 Provides the value of the output based on the combination of inputs.
Function block Description

F_TRIG on page 143

Detects a falling edge of a Boolean variable.

RS on page 146

Reset dominant (highest priority when determining instruction behavior) bistable.

Detects a rising edge of a Boolean variable.

SR on page 150 Set dominant bistable.

Operator Description

AND on page 148 Performs a boolean AND operation between two or more values.
NOT on page 149 Converts Boolean values to negated values.

XOR on page 149 Boolean exclusive OR of two values.

OR on page 147 Boolean OR of two or more values.

Detects a falling edge of a Boolean variable. The F_TRIG block sets output Q
for one cycle when input CLK toggles from set to cleared (i.e., a falling edge is
detected at input CLK).

F_TRIG (falling edge
detection)

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8s0,
Micro870 controllers and Micro8oo Simulator.

E TRIG 1
F_TRIG
CLK aQ

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description

CLK Input BOOL Checks the input for a falling edge. Any Boolean variable.
TRUE = No falling edge detected.
FALSE = Falling edge detected on input CLK, set output Q to TRUE.

0 Output BOOL Indicates status for ( output.
TRUE = Falling edge detected, sets output ( for one more cycle.
FALSE = No change to output 0.

F_TRIG Function Block Diagram example

F_TRIG Ladder Diagram example

F_TRIG_1
F_TRIG

CLK Q

F_TRIG Structured Text example

F_TRIG_ 1
void F_TRIG_1{EOOL CLK)
Type : F_TRIG, Falling edge detection

1i F_TRIG_1(ENAELE):
2i IF F_TRIG 1.0 THEN
3 output = TREUE;
4 END_IF;

(* ST Equivalence: F_TRIG1 is an instance of a F_TRIG block *)

F_TRIG1(cmd);
nb_edge := ANY_TO DINT(F_TRIG1.Q) + nb_edge;
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R_TRIG (rising edge

detector)

Results

5 Variable Monitaring - o ®

Wiser Ginteal Variables - Mo (70 Lowal Vasebles - RA_F_TRRG_LD  Systemn Vasables - Mom70 140 - MerB70 | Defined Words:

lm PhysicalValue | InialVale | Lock |  DataType | Dimension
l _“__ﬂ_l

T EHETE
KL BI‘.H:II.

B e
i S —

Close:

Detects a rising edge of a Boolean variable. The R_TRIG block sets output Q
for one cycle when input CLK toggles from cleared to set (i.e., a rising edge is

detected at input CLK).
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

CLK

Input

BOOL Any Boolean variable.
TRUE - Rising Edge detected, set 0 to TRUE.
FALSE - no Rising Edge detected, set ( to FALSE.

Output

BOOL TRUE - when CLK is TRUE.
FALSE - in all other cases.
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R_TRIG Function Block Diagram example

R_TRIG T
R_TRIG
CLK Q

R_TRIG Ladder Diagram example

R_TRIG_1
R_TRIG
CLK a
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R_TRIG Structured Text example
R TRIG 1f]
void R_TRIG_1{BOOL CLK)
Type : R_TRIG, Rising edge detection
(* ST Equivalence: R_TRIG1 is an instance of a R_TRIG block *)
R_TRI1G1(cmd);
nb_edge := ANY_TO DINT(R_TRIG1.Q) + nb_edge;
Results
a2 Variable Monitoring = O x
User Global Variables - Micro870  Local Variables - RA_R_TRIG_LD  System Variables - Micro870 140 - Micro870  Defined Words
(| Womo S Lononvobn | Pyscavon ittt | ook | —Dotalon | Dmrsion]
|| - o - b - ot -
+ B_TRIG_1 R_TRIG -
I - S S B ) B
cli MAa EOOL -
I [r—
Close
RS (reset/set) Reset§ or se.ts the dominant (highest priority when determining instruction
behavior) bistable.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
RS 7
RS
SET
RESET1
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
SET Input BOOL TRUE - sets Q1to TRUE.
RESETI Input BOOL TRUE - resets 01to FALSE (dominant).
0 Output BOOL Boolean memory state.
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RS Function Block Diagram example

n
P

RS Ladder Diagram example

RS
RS

SET Q1

resetl

= RESET1

RS Structured Text example

rs 1f§
vaoid RS_1{E00L SET, BOOL RESETLY
Type : RS, Reset dominant bistable

1! set := TRUE:

2! resetl := FiLZE;
3 B3 1(set, resetl);
4 output = RI 1.01;

(* ST Equivalence: RS1is an instance of a RS block *)

RS1(start_cmd, (stop_cmd OR alarm));

command := RS1.0Q1;

Results

atl Variable Monitoring

User Global Variables - Micro870 Local Variables - RA_RS_LD  System Variables - Micro870 140 - Micro870  Defined Words

+ RAS_1
rezet]

output

A&
(RE

- O X

- ot

I __-E-__IEI

BOOL
BOOL

dOSE

Performs a logical OR operation of two or more Boolean values and returns
the Boolean value true if either input is true, otherwise returns false.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

OR
i1 ol

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

il

Input

BOOL

i

Input

BOOL

ol

Output

BOOL Boolean OR of the input terms.
TRUE - When one or more of the inputs are TRUE.
FALSE - When inputs are FALSE.

AND

OR Structured Text example

(* ST equivalence: *)

bol0 := bil01 OR NOT (bil02);
bo5 := (bi51 OR bi52) OR bi53;

Performs a boolean AND operation between two or more values. It can be
used as &.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

AND

ol

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

il

Input

BOOL Value in Boolean data type.

i

Input

BOOL Value in Boolean data type.

ol

Output

BOOL Result of the Boolean AND operation of the input values.

148
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AND Structured Text example

(* ST equivalence: *)

bol0 := bi101 AND NOT (bi102);
bo5 := (bi51 AND bi52) AND bi53;

XOR (exclusive OR) Performs an exclusive OR operation of two Boolean values.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

XOR
i1 ol

12

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
il Input BOOL
i2 Input BOOL
ol Output BOOL Boolean exclusive OR of the two input terms.
TRUE - When either input is TRUE.
FALSE - When both inputs are FALSE or both inputs are TRUE.

XOR Structured Text example

(* ST equivalence: *)

bol0 := bi101 XOR NOT (bil102);
bo5 := (bi51 XOR bi52) XOR bi53;

NOT Converts Boolean values to negated values.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

NOT 1
i ol

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
il Input BOOL Any Boolean value or complex expression.
ol Output BOOL TRUE when IN is FALSE.
FALSE when IN is TRUE.
NOT Structured Text example
(* ST equivalence: *)
bol0 := NOT (bil0l);
SR (setl reset) Set a dominant bistable.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
( SR 1 B
SR
* SET1 Qles
= RESET
" J
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
SETT Input BOOL TRUE - sets Q1 to TRUE (dominant: highest priority when determining instruction behavior).
RESET Input BOOL TRUE - resets 01 to FALSE.
01 Output BOOL Boolean memory state.
TRUE - when SET1is TRUE.
FALSE - when RESET is TRUE.
Dominant bistable example
Setl Reset 01 Result 01
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1
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SR Function Block Diagram example

R —
e —

SR Ladder Diagram example

SR Structured Text example

sk 1§
woid SR_1(BO0L SET1, BOOL RESET)
Type : SR, Set dominant bistable

zetl := TRUE:
reset := FALZE:

2R _1{=setl, reset]:
output := 3R 1.01;

[ S

(* ST Equivalence: SR1 is an instance of a SR block *)

SR1((auto_mode & start _cmd), stop_cmd);
command := SR1.0Q1;

Results

! Variable Manitoring — O b

User Global Variables - Micro870 Local Varables - RA_SR_LD  System Variables - Micro870 140 - Micro870 Dig ‘: 5

H " o

e
vof“ vgf

SR -
I N B CEI
A2, -

BOaL
v N BOOL 7
Close l
TTABLE (tl'llth tab|e) Provides the value of the output based on the combination of inputs.

If the value is oxABCD and In3 through Ino corresponds to the number 7,
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then TTABLE is the value of bit 7 in the table (which is 1). The least significant
bit in the table is bit 0.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Table Input UINT Truth table of BOOLEAN function.

INO Input BOOL Any BOOL input value.

IN1 Input BOOL Any BOOL input value.

IN2 Input BOOL Any BOOL input value.

IN3 Input BOOL Any BOOL input value.

TTABLE Output BOOL The value of the output according to the combination of inputs.

TTABLE input combinations

The TTABLE instruction has four inputs, and therefore 16 combinations.
These combinations are found in a truth table; for each combination, the
output value can be adjusted. The number of configurable combinations
depends on the number of inputs connected to the function.

Truth Table combination example.

Number In3 In2 In1 In0
1 0 0 0 0
2 0 0 0 1
3 0 0 1 0
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
1 1 0 1 1
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— |l |o

0
1
0
1

—_
IR DN NN [N
IR DN NN [N

TTABLE Function Block Diagram diagram

TTABLE Ladder Diagram example

TTABLE
EN TTABLE
table
=+ Table
ind ]
= [NO
inl ]
i} INT
ind 1
= M2
ind ]
=+ N3

TTABLE Structured Text example

TTAELE

BOOL TTABLE(UINT Table, BOOL INQ, BOOL IM1, BOOL IMNZ, BOOL M)
Provide the walue output based on the combination of inputs,

1 table ::= 217;

2 in0 := TRUE;

3 inl := TRUE:

4: in2 := TRUE:

5S¢ ind := FALL3E:

6 output := TTALAELE(table, in0, inl, inZ, in3):
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Results

# Variable Monitoring — | X

User Global Variables - Micro870 Local Variables - RA_TTABLE_LD  System Variables - Micro870 1/0 -1 4| » |

.m Logical Value| Physical Value Ini‘[ialVaIue Data Type w
— - 1 i

o]
B o £ NAA, [ BooL -
B table 217 NEA, L UINT -
B in ’ N, L EEaE
B ] - - T R
| e N, ]
B output 2 A, | L]

MUXSB (multiplexer of 8 Multiplexer between eight BOOL inputs, outputs a BOOL value.
BOOL inputs) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
Selector Input USINT Selector integer value, must be in set [0...7].
INO Input BOOL Any BOOL input value.

TRUE - when Selector is 0.
FALSE - when Selector is not 0.

INT Input BOOL Any BOOL input value.
TRUE - when Selector is 1.
FALSE - when Selector is not 1.

IN2 Input BOOL Any BOOL input value.
TRUE - when Selector is 2.
FALSE - when Selector is not 2.
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IN3

Input

BOOL

Any BOOL input value.
TRUE - when Selector is 3.
FALSE - when Selector is not 3.

IN4

Input

BOOL

Any BOOL input value.
TRUE - when Selector is 4.
FALSE - when Selector is not 4.

INS

Input

BOOL

Any BOOL input value.
TRUE - when Selector is 5.
FALSE - when Selector is not 5.

ING

Input

BOOL

Any BOOL input value.
TRUE - when Selector is 6.
FALSE - when Selector is not 6.

IN7

Input

BOOL

Any BOOL input value.
TRUE - when Selector is 7.
FALSE - when Selector is not 7.

MUX8B

Output

BOOL

TRUE - when:

o In0if Selector=0
o In1if Selector =1
o [n2 if Selector =2
o [nJ if Selector =3
o Inkif Selector =4
o In5 if Selector =5
o In6 if Selector = 6
o In7if Selector=7

FALSE - for all other values of the Selector.

MUX8B Function Block Diagram example
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MUX8B Ladder Diagram example

MUXEE
EM MLIXEE d——
selector
=~ Selector
inf
= [MD
inl
= M1
ine
= M2
ind
= [M3
ind
= [M4
in5
=t [M5
inG
== [NE
iny
= [M7

MUX8B Structured Text example

MUZEE |
BOCL MUXSB(USINT Selector, BOOL INO, BOOL IN1, BOOL IN2, BOOL IM3, BOOL IN4, BOOL INS, BOOL ING, BOOL IN7)
Multiplexer{d entries) - accepts BOOL inputs and output value.

1: selector := 7;

2 ind := FAL3E:

3 inl := FAL3E:

4; inZ := FALZE:

5 1in3 := FALZE:

6i ing4 := FALS3E:

7i 1inb = FALSZE:

S iné = FALLZE:

9: 1in? := TRUE:

100 output := MIXSE (selector, in0, inl, inZ, in3, ind, inS5, in&, in7):

(* ST Equivalence: *)

range := MUX8 (choice, 1, 5, 10, 50, 100, 500, 1000, 5000);
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BOOL inputs)

(* select from 8 predefined ranges, for example, if choice is 3, range will be 50
)

Results

& Variable Monitoring - O X

User Global Variables - Micro870 Local Variables - RA_MUX8B_LD System Variables - Micro870 1/0 - M1cr087(E|Z

.m Logical Value| Physical Value IniTiaIVaIue Data Type w-
_ - - o - -

B selector 3 NIA BN
B output v NiA LBooL
B ETE N T | [ = ] :
B n6 N, LBool
M i Ni L BoolL -
M i NiA LBooL
[ e N, ool -
B nz N2, LBool =
M int Ni L BoolL -
M im0 NiA LBooL
"" e

Multiplexer between four BOOL inputs, outputs a BOOL value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
Selector Input USINT Selector integer value, must be in set [0...3].
INO Input BOOL Any BOOL input value.
TRUE - when Selector is 0.
FALSE - when Selector is not 0.
IN1 Input BOOL Any BOOL input value.

TRUE - when Selector is 1.
FALSE - when Selector is not 1.
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IN2 Input BOOL Any BOOL input value.
TRUE - when Selector is 2.
FALSE - when Selector is not 2.

IN3 Input BOOL Any BOOL input value.
TRUE - when Selector is 3.
FALSE - when Selector is not 3.

MUX4B Output BOOL TRUE - when:

o In0if Selector=0
o In1if Selector =1

o [n2if Selector =2
o [nJ if Selector = 3

FALSE - for all other values of the Selector.

MUX4B Function Block Diagram example

MUX4B Ladder Diagram example

MLX4E
EM MLKAR s
selector
=+ Selector
inQ
=+ [ND
ini |
= M1
ing
= M2
in3
= M3
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MUX4B Structured Text example

Muz45(]|

Multiplexer(4 entries) - accepts BOOL inputs and oukput value,

BOOL MUX4B(USINT Selector, BOOL IND, BOOL IN1, BOOL IN2, BOOL IN3)

selector = 1;
in0 := FALSZE:
inl := TRUE;

ina := FAL3E:
in3i := FAL3E:

[ R o 3 BT - LR S R

(* ST Equivalence: *)

range := MUX4 (choice, 1, 10, 100, 1000);

output := HMUOX4E (selector, in0, inl, inz, in3):

(* select from 4 predefined ranges, for example, if choice is 1, range will be 10

)

Results

i Variable Monitoring =

User Global Variables - Micro870 Local Variables - RA_MUX4B_ST System Variables - Micro870 1/0 - Microg7( 4 | *

.m Logical Value| Physical Value InitiaIVaIue Data Type -
. T et - o - [oE2 - o2

| X

B selector 1 NI, USINT

B output v NI, BOOL -

[ e NI, BoOL -

[ NI, BOOL -
S I T

B o N,

L}
Close
159
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Communication instructions

Use Communication instructions to read, write, compare, and convert
communication strings.

Function block Description

COM_I0_WDOG on page 161 | Monitors communications to the controller.

MSG_CIPGENERIC on page | Sends a CIP generic explicit message.
163

MSG_CIPSYMBOLIC on page | Sends a CIP symbalic explicit message.
il

MSG_MODBUS on page 175 | Sends a Modbus message.

MSG_MODBUSZ on page 181 | Sends a MODBUS/TCP message over an Ethernet Channel.

MSG_PCCC on page 186 Sends a PCCC message aver an Ethernet channel or a serial port.

COM_IO_WDOG Monitors external messaging to controller inputs and outputs. For example, if
CIP write command to variable 10 _EM_DO_0o0 is not received over
EtherNet/IP within the configured timeout, the watch dog timer will expire
and all controller outputs are reset.

EtherNet/IP, Modbus TCP, and Modbus RTU protocols are supported.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator. It is only supported with firmware
version 12.00 and later.

@) Note:
b

o Although multiple instances of this instruction can exist, anly one instance can be enabled.
Otherwise, an error will occur with ErrorlD set ta 2.
o (Only controller embedded, plug-in, and expansion digital 1/0 are supported.

© COM IO WDOG T

COM_I0_WwD0G
= Enahble TimeDut =
& DutputClr ET =
= FT Status =
Error s
ErroriD) %
L A
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Use this table to help determine the parameter values for this instruction.

Parameter | Parameter Type Data Type Description
Enable Input BOOL TRUE - These are the three cases of the TRUE condition.

1. On rising edge of TRUE, the function black starts to execute. Status bit is set to 0 and the rest of the
bits are cleared. Then verify the below error conditions. If no errars occur, proceeds to the next step.
o |f PresetValue is less than one secand, Error is set to TRUE and ErrorlD is set to 1, Status bit 4 is set,

TimeOut and ElapsedTime are cleared.
o |f the timer is already acquired by the other instance, Error is set to TRUE and ErrorlD is set to 2,
Status bit 4 is set, TimeOut and ElapsedTime are cleared.

2. PresetTime > ElapseTime. When Enable is set to TRUE and the function block starts to execute. Check
if any commands are received. If any commands are received, reset the timer immediately. Set
ElapsedTime to 0 and set Status bit 2. The rest of the bits are cleared. If no commands are
received, set Status bit 1and the rest of the bits are cleared.

3. PresetTime = ElapsedTime. When Enable is set to TRUE and the function block starts to execute. Check
if any commands are received. If received, reset the timer immediately. Set ElapsedTime to 0 and set
the Status bit 2. The rest of the bits are cleared. Else set the TimeOut bit, set the Status bit 3 and the
rest of the bits are cleared. Set the internal variable to clear the digital outputs at the end of the scan if
the configured action is to clear all the digital outputs at the end of the scan.

FALSE - the instruction does not execute and function block outputs are cleared.

OutputClr | Input BOOL 0 - Do nothing if timeout accurs.
1-Clear all the digital outputs at the end of the scan (Embedded, EXI0 and UPM) if timeout occurs.
PT Input TIME Duration to wait before timeout.
The value for a timeout cannot be less than one second, or an error accurs. The maximum value for
PresetTime can be the maximum value within TIME data type.
TimeOut Output BOOL TRUE - ElapsedTime equals to PresetTime.
FALSE - Enable is set to FALSE; the timer is not elapsed or an errar occurred.
ET QOutput TIME The current elapsed time.
The possible values range is from 0 ms to 1193h2m47s294ms.
Status QOutput USINT Status of the function block.

Bit 0 - Enable

Bit 1- Timer is running, no output or input has been received.

Bit 2 - The output or input command has been received.

Bit 3 - Timeout occurred. No output or input command has been received.

Bit4-  Error occurred.

Other bits are reserved.

Error Output BOOL Indicates an error occurred.
ErrorlD Output USINT When an error occurs, ErrorlD contains the error code.
COM_I0_WDOG error code
ErrorlD Code Error description
1 The PresetTime is less than ane second.
2 Another COM_I0_WDOG function block instance is already
executing.
162
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MSG_CIPGENERIC (common
industrial protocol generic

message)

COM_I0_WDOG Function Block Diagram example

I

COM_I0_WDOG Ladder Diagram example

COM_IO_WDOG_1
COM_IO_WDOG
EN ENO

Enable | [ Timeout

= Enzble TimelOul 4=
OutputClr | [ ET

PT ] [ Status
=t P Status 4=

Error
Error 4=

ErroriD
ErroriD} &=

COM_I0_WDOG Structured Text example

COM IO WDOG_1lyvoid COM_IO_WDOG_1(EOOL Enable, BOOL QutputClr, TIME PT)

Type: COM_IO_WDOG, COM_I0_WDOG allows user to moniter communications to the controller

COM IO WDOG 1 (Enable, OutputCrl, FT):
Timeout :=COM IO WDOG 1.Timeout;

ET :=COM TO WDOG 1.ET;

Status :=COM TO WDOG 1.5tatus:
Error :=COM IO WDOG 1.Error;
ErrorID :=COM IO WDOG 1.ErrorID;

T N b WM

channel or a serial port.

Sends a common industrial protocol (CIP) explicit message over an Ethernet

A maximum of four message requests per channel can be processed in one

scan. For Ladder Diagram programs, message requests are executed at the
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end of a ladder scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

MSG CIPGENERIC T
M5G_CIPGENERIC
- ] Q=

+ CtrlCig Status

+ AppCig ResLength 4
* TargetCfg

= Reglata

=+ Reglength

*+ Reslata

b, A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

IN Input BOOL Rung input state.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.

FALSE - Rising Edge not detected, idle.

CtriCfg Input CIPCONTROLCFG The instruction block execution contral configuration. Use the CIPCONTROLCFG data type on
page 166 parameters to define CtriCfg.
AppCfg Input CIPAPPCFG CIP service and application path (EPATH) configuration.
Use the CIPAPPCFG data type on page 165 parameters to define AppCfg.
TargetCfg Input CIPTARGETCFG Target device configuration.
Use the CIPTARGETCFG data type on page 169 parameters to define TargetCfg.
ReqData Input USINT[1.1] CIP message request data. The array size should be greater than the ReglLength size.
ReglLength Input UINT CIP message request data length:
o 0-430
ResData Input USINT[1.1] CIP message response data. The array size should be greater than the ReglLength size.

When a MSG is triggered or re-triggered, data in the ResData array is cleared.

0 Output BOOL Outputs of this instruction are updated asynchronously from the program scan. Output (
cannot be used ta re-trigger the instruction since IN is edge triggered.

TRUE - MSG instruction finished successfully.

FALSE - MSG instruction is not finished.

Status Output CIPSTATUS The instruction block status.
When a MSG is triggered, or re-triggered, all elements inside Status are reset.
The Status output is defined in CIPSTATUS data type on page 167.

ResLength Output UINT CIP message response data length:
o 0-490
When a MSG is triggered, or re-triggered, ResLength is reset to 0.
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MSG_CIPGENERIC Function Block Diagram example

MSG_CIPGENERIC Ladder Diagram example

CtriCig StatusOutput

AppCig Resl Output

TargetClg

ReqData

ResDatz

MSG_CIPGENERIC Structured Text example

1| MSc CIPGEWERIC 1isl, Cecle, appl, tazgetl, cequestl, lengthi, datals
2| pupl :m MSC CIPCEWERIC 1.Q7

3 stazas
5
]

m_umnc_TmW CIPCONTROLCFE Ctrilfq CIPAPPCFG AppClg, CPTARGETCRG TargetCrg, USINTIL.1] ReqData, UINT Reqlength, USINTIL1] lanuhal
Type: MSG ERIC, Send a CIP explicit message.
CIPAPPCFG data type Use this table to help define the parameters for the CIPAPPCFG data type.
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Parameter Data type Description

Service USINT Service code:
1-127

Class UINT Logical segment's Class 1D value:
1- 65535

Instance UDINT Logical segment’s Instance 1D value:

0 - 4294967295

Attribute UINT Logical segment's Attribute ID value:
1- 65535, 0 - No Attribute ID used

MemberCnt USINT Members ID count. Maximum Member ID values used:
1-3,0-No Member ID used

Memberld UINT[3] Member ID values:
0 - 65535

CIPCONTROLCFG data type Use this table to help determine the parameter values for the

CIPCONTROLCFG data type.
Parameter Data Type Description
Cancel BOOL TRUE - Cancel the execution of the function block.

Bit is cleared when the message is enabled.
If the Cancel parameter is set, and the message is enabled (EN bit is set) and not done (DN bit is not set), then the
message execution is cancelled and the ER bit is set.

TriggerType USINT Represents ane of the following:
o 0: Msg Triggered Once (when IN goes from False to True)

o 1to 65535: Cyclic trigger value in milliseconds. Msq is triggered periodically when IN is True. Set the value to 1to trigger
the MSG as quickly as possible.

StrMode USINT Reserved for future use.

CIP message triggering

A CIP message can be triggered periodically by setting a non-zero value to the
TriggerType parameter.

Use this table to help define the actions for the TriggerType parameter.

Action Results

Message is enabled Trigger timer starts

Trigger timer expires before the message completes Message is immediately triggered in the next ladder scan cycle.
Message completes before the trigger time expires Message is triggered when the trigger time expires.
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CIPSTATUS data type

Example: message triggering

In the following example, the TriggerType value is set to 100.

Message Execution - -
Ladderscan &«——w——————— %
ENBit ]
DNERbit — L
Trigger Timer ry oA i

Use this table to help determine the parameter values for the CIPSTATUS data

type.

Parameter Data type Description
Error BOOL This bit is set to TRUE when the function block execution encounters an error condition.
ErrorlD UINT Error code value.

ErrorlDs are defined in CIPSTATUS error codes on page 168.
SubErrorlD UINT Sub Error code value.

SubErrorlDs defined in CIPSTATUS error cades on page 168.
ExtErrorlD UINT CIP extended status error code value.
StatusBits UINT This parameter can be used to verify control bits:

o Bit 0: EN - Enable

o Bit T: EW - Enable Wait

® Bit 2: ST - Start

o Bit &: ER - Error

o Bit 4: DN - Done

o Bit 5: CIPCONN - CIP Connection Closure

o Bit 6: EIPSESS - EIP Session Closure

o Other bits are reserved

StatusBits are defined for CIPSTATUS status bits on page 167.

CIPSTATUS status bits

The CIPSTATUS status bits are set based on the status of the message
execution, the communication buffers, and the rung conditions.

- - - - - - b 3 2 1 0

Bit Name Description Behavior

0 EN Enable Set when the rung goes true and remains set until either the DN bit or the ER bit is set and the rung goes false.

1 Ew Enable Waiting | Set when the communication buffer is allocated for the message request. Cleared when the ST bit is set.

2 ST Start Set when the message has been transmitted and is waiting for a reply. Cleared when the DN bit is set.

N ER Error Set when message transmission fails. An error code is written to ErrorlD. The ER bit and error code values are
cleared the next time the rung goes from false to true.

4 DN Done Set when the message is transmitted successfully. The DN bit is cleared the next time the rung goes from false to
true.
When the Dane bit is set, all other bits are cleared to indicate the MSG completed successfully. When an error is
detected and the Error bit is set, the other status bits (EN/EW/ST) are not cleared.
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Bit Name Description Behavior

5 CIPCONN Set when the CIP Connection for the Communication is closed. The CIPCONN bit is applicable when ConnClose is
True, for other cases the CIPCONN bit is False. The CIPCONN bit is also used for Serial, Ethernet and USB.

6 EIPSESS Set when the Encapsulation CIP Session for the Communication is closed. The EIPSESS bit is applicable when
ConnClose is True, for other cases the EIPSESS bit is False. This bit is used for Ethernet only.

CIPSTATUS error codes

Use this table to help determine the parameter values for the ErrorID and
SubErrorID fields of the CIPSTATUS parameter when the ER bit is set.

ErrorlD SubErrorlD Error code description
code
33 Parameter configuration related errors
32 Bad Channel number.
36 Unsupported CIP connection type.
40 Unsupported CIP symbalic data type.
4 Invalid CIP symbol name.
43 Unsupported CIP Class value or MemberlD count.
48 The instruction block's input data array size is not sufficient.
49 Invalid target path.
50 Bad service code.
51 The instruction block’s transmit data array size is too big for CIP communication.
The maximum length for the user data to be transmitted varies for different message configurations. If the tatal CIP message
payload (including user data and CIP message overload) is beyond 504 bytes, an error 0x21 (subError 0x33) is reported.
52 Bad Segment type value.
53 Bad UCCM timeout value.
If the encapsulation timeout value is less than the UCCM timeout or the difference between encapsulation timeout and UCCM
time out is less than or equal to one second, an error 0x21 (subError 0x35) is reported.
b4 Bad connected timeout value.
If the encapsulation timeout value is less than the CONNECTED message timeout or the difference between the encapsulation
timeout and the CONNECTED message time out is less than or equal to one second, an error 0x21(subError 0x36) is reported.
55 Timeout related errors
2 Message timed out while waiting in the message wait queue.
3 Message timed out while waiting for the connection to the link layer to be established.
14 Message timed out while waiting to transmit to the link layer.
115 Message timed out while waiting for a response from the link layer.
69 Server response format related error codes
65 Message reply does not match request.
68 Message reply data type not valid/supported. (MSG_CIPSYMBOLIC).
208 No IP address configured for the network.
209 Maximum number of connections used - no cannections available.
210 Invalid internet address or node address.
27 Message execution was canceled by user. (Cancel parameter was set to TRUE).
218 No network buffer space available.
222 Reserved.
223 The Link address is not available. A TCP/IP or Ethernet configuration change is in progress.

168
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ErroriD
code

SubErroriD Error code description

224

CIP response error code. SubErrorlD specifies the CIP status and ExtErrorlD specifies the CIP extended status value. Refer to the CIP specification
for possible error code values.

255

Channel is shutdown or reconfiguration is in progress. Error cade occurs immediately after power on until a connection is established, and is

normal behavior.

It may also occur in one of the following situations:

o An Ethernet cable is disconnected
o An IP address cannot be detected

o Aserial port plug-in is present but not configured

CIPTARGETCFG data type

Use this table to help determine the parameter values for the CIPTARGETCFG

data type.

Parameter

Data type

Description

Path

STRING[80]

Path for the target. A maximum of two hops can be specified. The path syntax is:
o {"<port>,<node/slot address>"}2

CipConnMode

USINT

CIP Connection type.
o (- Unconnected (default)
o 1-(lass3 connection

UcmmTimeout

UDINT

Unconnected message timeout (in milliseconds). The amount of time to wait for a reply for
unconnected messages, including connection establishment for connected message.

o Valid values: 250-10,000 ms.

o Set to 0 to use the default value of 3000 ms (3 seconds).

o Avalue set to less than 250 ms will be set to 250 ms (minimum).

e Avalue set to greater than 10,000 ms will be set to 10,000 ms (maximum).

ConnMsgTimeout

UDINT

Class3 Connection timeout (in milliseconds). The amount of time to wait for a reply for
connected messages. The connection closes when the timeout expires.

o Valid values: 800-10,000 ms.

o Set to 0 to use the default value of 10,000 ms (10 seconds).

o Avalue set to less than 800 will be set to 800 ms (minimum).

e Avalue set to greater than 10,000 ms will be set to 10,000 ms (maximum).

ConnClose

BOOL

Connection closing behavior:
o TRUE - Close the connection when the message completes.
o FALSE - Do not close the connection when the message completed (default).

Target path for CIP

messaging

The target path for CIP messaging contains parameters which determine the
path and destination of the of the CIP message.

The target path string parameter uses the following syntax:

e '<Jocal port>, <1st target's address>, [<1st target's local port>, <2nd
target's address>]"

The 1st hop must be present; the 2nd hop is optional.
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String element

Description

Local port

Local port used to send out the message. The port should be an active EtherNet/IP or
CIP Serial port - USB ports are not supported.

Ist Target address

Target address of the st hop.

o For EIP, specify the target's IP address. The IP address should be a unicast address
and should not be 0, multicast, broadcast, local address or a loop back (127.x.x.x)
address.

o For CIP Serial, specify the target's node address. The supported value is 1.

Local port of the 1st Target

Local port used to send out the message.

2nd Target address

Target address of the 2nd hop.

Target path example

The following table lists example values used in a target path string and
describes the results for each string.

String element

Description

00"

The target device is the local device.

e

Through Port 6 (Micro830 UPM Serial port) reach the Node at 1.

"4192.168.1.100"

Through Port 4 (Micro850 embedded Ethernet part) reach the Node at 192.168.1.100.

"4192.168.1.100,1.0"

Through Port 4 (Micro850 embedded Ethernet part) reach the Node at 192.168.0.100
(Logix ENET module).

From ENET module, through the Backplane port (Port 1) reach the Logix controller at
Slot 0.

CIP/EIP message
connections

behavior.

A maximum of 16 CIP (class 3) and 16 EIP connections are supported for client
message execution. The following table describes the CIP/EIP connection

Scenario

Results

Message request is enabled and CipConnMode=1.

If a connection to the target does not exist, a CIP connection is established.
If a connection to the target already exists, the existing CIP connection is
used.

Message request is enabled, CipConnMode=1, and the message's | If an EIP connection to the target does not exist, an EIP connection is

local port is Ethernet.

established prior ta establishing a CIP connection.

Message request is enabled, CipConnMode=0, and the message's | If an EIP connection to the target does not exist, an EIP connection is

local port is Ethernet.

established.

Message execution is completed, and ConnClose is set to True. [ If there is only one connection to the target, the connection is closed.

If there is more than one connection to the target, the connection is closed
when the last message execution is completed.

When a CIP connection is closed, any assaciated EIP cannection is also
closed.

If more than one CIP connection uses the same EIP connection, the EIP
connection will be closed after all associated CIP connections are closed.

When ConnClose is true, the message connection and EIP

If more than one message shares the same connection then the connection

Session are closed upon completion of the message execution. | is closed upon completion of the last message.
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Scenario

Results

ACIP or EIP cannection that is not associated with any active
message is closed if it is idle for x seconds.

Where x is a configurable Encapsulation Inactivity Timeout value
that can be set using the CIP Set Service.

See CIP Specification Volume Il TCP/IP objects for details regarding the CIP
Set Service.

Message execution is completed, and ConnClose is set to False.

The connection is not closed.

Connection is not associated with an active message and
remains idle for the amount of time specified in ConnTimeQut
parameter.

The connection is closed.

Controller transitions from an executing mode (Run, Remote Run,
Remoate Test Single Scan and Remote Single Rung) to a
non-executing mode.

All active connections are forcibly closed.

CIP message timeout timers The following table describes how timers for CIPTARGETCFG timeout
parameters (UcmmTimeout and ConnMsgTimeout) behave based on
message requests and status.

MSG_CIPSYMBOLIC (common

Action

Results

Message is enabled

UcmmTimeout timer is activated

Connection is requested

ConnMsgTimeout timer is activated

ConnMsgTimeout timer is active

UcmmTimeout timer is disabled

Connection request is completed

UcmmTimeout timer is reactivated

industrial protocol symbolic channel or aserial port.

message)

Sends a common industrial protocol (CIP) symbolic message over an Ethernet

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

MSG_CIPSYMBOLIC
. |1

r TargetCig

= Data

.,

(~ MSG_CIPSYMBOLIC_T )

: CtriCfo Status +

r SymbolicCfg DatalLength

QIl

MSG_CIPSYMBOLIC operation

When the function block is enabled, the receive buffers for the Read
operations are cleared on the rising edge of Enable.
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Arguments
Parameter Parameter Type Data Type Description
IN Input BOOL Rung input state.
TRUE - Rising Edge detected, start the instruction block with the precondition that the
last operation has been completed.
FALSE - Rising Edge not detected, idle.
CtriCfg Input CIPCONTROLCFG The instruction block execution control configuration. Use the CIPCONTROLCFG data type
on page 166 parameters to define CtriCfg.
SymbolicCfg Input CIPSYMBOLICCEG on page_ | Information for the symbol for Read and Write.
173
TargetCfg Input CIPTARGETCFG Target device configuration.
Use the CIPTARGETCFG data type on page 169 parameters to define TargetCfg.
Data Input USINT[1..1] Read command stores the data returned from the server.
Write command buffers the data to be sent to the server.
When an MSG is triggered or re-triggered, Data is cleared for the MSG Read command.
0 Output BOOL Outputs of this instruction are updated asynchronously from the program scan. Output 0
cannot be used to re-trigger the instruction since IN is edge triggered.
TRUE - MSG instruction finished successfully.
FALSE - MSG instruction is not finished.
Status Output CIPSTATUS Function block execution status
When an MSG is triggered, or re-triggered, all elements inside Status are reset.
The Status output is defined in CIPSTATUS data type on page 167.
DatalLength Output UDINT Number of data bytes for Read service. For Write service, it's 0.
When an MSG is triggered or re-triggered, DataLength is reset to 0 for MSG Read
command.
MSG_CIPSYMBOLIC Function Block Diagram example
MSG_CIPSYMBOLIC, 2
MSG_CIPSYMBOLIC
e @ Moy
e ] O St g
e SmboicCly  DataLength -y
| ToroetCl
S 0
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MSG_CIPSYMBOLIC Ladder Diagram example

MSG_CIPSYMEOL .
MSG_CIPSYMEOL .
I G

CtrlCig [ StatusOutput

=+ CtrlClg Status s=
SymCig ' [ Datal

=t Symbdlic_. Datalen 4=
TargetCig

=+ TargetCig
Diata

MSG_CIPSYMBOLIC Structured Text example

void MSG_CIPSYMBOLIC_2(BOOL IN, CIPCONTROLCFG CiriClg, CIPSYMBOLUICCFG SymbolicClg, CIPTARGETCFG TargetCrg, USINT]L. 1] Data)
Type : MSG_CIPSYMBOLIC, Send a CIP Symbokic message

CIPSYMBOLICCFG data type Use this table to help determine the parameter values for the
CIPSYMBOLICCFG data type.

Parameter Data type Description
Service USINT Service code:
o 0 - Read (default)
o 1-Write
Symbol STRING Name of the variable to Read/Write.

o Maximum of 80 characters.
o Field cannot be empty.
Symbol syntax defined in Symbalic Read/Write syntax on page 174.

Count UINT Number of variable elements to Read/Write:
o Valid values: 1- 490
e Tisused if the value is set to 0.

Type User-defined User-defined data type for the target variable.
Type defined in Symbalic data type support.
Offset USINT Reserved for future use.

A byte offset of Read/Write variable used to Read/Write a large size variable that cannot be
processed in one message.
o (- OxFF

Reserved for future use.

Symbolic data type support

Use this table to help determine the data types MSG_CIPSYMBOLIC supports.
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Data type Data type value Description
(hexadecimal)
BOOL 193 (0xC1) Logical Boolean with values TRUE (1) and FALSE (0)
SINT 194 (0xC2) Signed 8-bit integer value
INT 195 (0xC3) Signed 16-bit integer value
DINT 196 (0xC4) Signed 32-bit integer value
LINT 197(0xC5) Signed B4-bit integer value
USINT 198 (0xC6) Unsigned 8-bit integer value
UINT 199 (0xC7) Unsigned 16-bit integer value
UDINT 200 (0xC8) Unsigned 32-bit integer value
ULINT 201(0xC9) Unsigned B4-bit integer value
REAL 202 (0xCA) 32-hit floating point value
LREAL 203 (0xCB) B4-bit floating point value
STRING 218 (0xDA) Character string
Symbolic Read/Write Syntax defines the combinations of symbols of a valid read/write instruction
block.
syntax
Valid symbol names

To be valid, each symbol name must meet the following requirements.

e Begin with a letter or underscore character followed by a letter, digit,
or single underscore character.

e Be 40 characters or less.

e Not contain two consecutive underscore characters.

e Use special characters [] ., as separators.

Symbol syntax

Use this table to help define the valid syntax for symbols. Only global variables
are supported.

Symbol Syntax Example
Variable PROGRAM:<program name>,<symbol name> PROGRAM:POU1.MyTag
Array <symbol name>[dim3, dim2, dim1] MyTagl[0]
(Maximum supported dimension is 3. MyTag2[3,6]
MyTag3[1,04]
Structure <symbol name>.<symbal name of struct field> MyTagh.time.year
MyTagb.local.time[1].year

supported Data Packet Size Fer Micro830, Micro850 and Micro870 controllers, both embedded serial port
for CIP Serial Function and plug-in serial ports can support CIP serial communication. CIP serial
communication data packet includes user data and CIP packet header.
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MSG_MODBUS (modbus
message)

When working as a CIP serial client, Micro830/Micro850 serial ports can
support a maximum of 490 bytes of read/write user data. This maximum
specification applies to CIP serial data packets with a minimum packet header
size. When the size of a packet header is bigger than the minimum packet
header size, the maximum size of user data that the CIP client can support is
less than 490 bytes. If data packet size is greater than the maximum data size
supported by the CIP client, the function block reports an error (0x21) and a
sub-error (0x33).

When working as a CIP serial server, Micro830, Micro850 and Micro870 serial
ports can support a minimum of 255 bytes of read/write user data. This
minimum user data size specification applies to CIP serial data packets with
maximum packet header size. When the size of CIP packet header is less than
the maximum packet header size, the CIP client can support data packet size
that is greater than the minimum specification (that is, greater than 255
bytes). However, if user data size is greater than the maximum data size
supported by the CIP server function, the CIP data packet could be dropped,
and the client will time out.

IMPORTANT  For CIP serial server function, it is recommended not to read/write more than 255 bytes
of user data in a single CIP message.

Sends a Modbus message over a serial port.
Operation details:

e A maximum of four message requests per channel can be processed in
one scan. For Ladder Diagram programs, message requests are
executed at the end of a ladder scan.

e Ifatrigger is set to continuous, error codes are also continuously
cleared. To view error codes, add a rung before the MSG_MODBUS
instruction.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro8s0, and Micro870
controllers.

fi MSG MODBUS 7 gy
MSG_MODBUS

= M {] -
= Cancel Error =
* LocalCfg ErrorlD =
= TargetCfg
# Local Addr

e -
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Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data Type Description
Type
IN Input BOOL Rung input state.
TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.
FALSE - Rising Edge not detected, not started.
Cancel Input BOOL TRUE - Cancel the execution of the instruction block.
FALSE - when IN is TRUE.
Cancel input is dominant.

LocalCfg Input MODBUSLOCPARA Define structure input (local device).

Define the input structure for the local device using the MODBUSLOCPARA data type on page 177.

TargetCfg Input MODBUSTARPARA Define structure input (target device).

Define the input structure for the target device using the MODBUSTARPARA data type on page
180.

LocalAddr Input MODBUSLOCADDR MODBUSLOCADDR is a 125 Word array that is used by Read commands to store the data (1-125
words) returned by the Modbus slave and by Write commands to buffer the data (1-125 words) to
be sent to the Modbus slave.

0 Output BOOL Outputs of this instruction are updated asynchronously from the program scan. Output () cannot
be used to re-trigger the instruction since IN is edge triggered.

TRUE - MSG instruction finished successfully.
FALSE - MSG instruction is not finished.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No errar.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in
MSG_MODBUS error codes.
MSG_MODBUS error codes
This table describes error codes for MSG_MODBUS.
Error code Error description
3 The value of the TriggerType has been changed from 2 - 255.
20 The local communication driver is incompatible with the MSG instruction.
21 Alocal channel configuration parameter error exists.
22 The Target or Local Bridge address is higher than the maximum node address.
33 A bad MSG file parameter exists.
b4 Alost modem.
55 The message timed out in the local processar. A link layer timeout.
27 The user cancelled the message.
129 Anillegal function.
130 Anillegal data address.
131 Anillegal data value.
132 A slave device failure.
133 Acknowledge.
134 The slave device is busy.
135 Negative acknowledge.
176
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Error code

Error description

136

A memory parity error.

137

A non-standard reply.

255

The channel has been shut down.

MODBUSLOCPARA data type

MSG_MODBUS Function Block Diagram example

I

e
Error T
m

MSG_MODBLS |
IM s
Cancel
LocalChg ErroriD 4
¢ TargetCig
¢ LocalAddr
M

MSG_MODBUS Ladder Diagram example

cancs

tc

MSG_MODEUS 1
MSG_MODBUS
IM Q
¢ Cance Error 4
t LocalClg ErrorlD 4
r TargetCiy
b |ocal Addr

ernor

MSG_MODBUS Structured Text example

use_woosus_1ff]

void MSG_MODBUS_1(BOOL IN, BOOL Cancel, MODBUSLOCPARA LocalCfg, MODBUSTARPARA TargetCfg, MODBUSLOCADDR LocalAddr)
Type: MSG_MODBUS, Send a modbus message via a serial communication port,

MODBUSLOCPARA data type.
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1§ M3G MODEUS 1({in, cancel, leo, te, la):;
zi output := M3G _MODBUS 1.Q;

3} error := M3G_MODEUS 1.Error:

4, ID := MSG_MODBUS_1.ErrorID;

Use this table to help determine the parameter values for the

177



Chapter 9 Communication instructions

Parameter

Data type

Description

Channel

UINT

Micro800 PLC serial port number:

o 2 for the embedded serial port, or

o 5-9 for serial port plug-ins installed in slots 1 through
e 5forslot1

e 6 forslot 2

o 7 forslot 3

o 8forslot4

e Jforsloth

TriggerType

USINT

Represents one of the following:

o (: Msg Triggered Once (when IN goes from False to True)
o 1: Msg triggered continuously when IN is True

o (ther value: Reserved

Cmd

USINT

Represents one of the following:

o (1: Read Coil Status (Oxxxx)

o (02: Read Input Status (Txxxx)

o 03: Read Holding Registers (4xxxx)
o (04: Read Input Registers (3xxxx)

o 05: Write Single Coil (Oxxxx)

o 06: Write Single Register (4xxxx)

o 15: Write Multiple Coils (Oxxxx)

o 16: Write Multiple Registers (4xxxx)
o (thers: Custom command support.

MODBUSLOCPARA custom command support:

Custom Commands in the range of 0-255 that are not already assigned to a Modbus command are
also supported. If a custom command is used then the LocalCfg:ElementCnt contains the number of
bytes received.

The response is received into the Local Address Data and overwrites the request data.

o Example for CMD=0x2B

o Local Address Data 1:0x0E, READ_DEVICE_ID_MEI

o Local Address Data 2:0x01, READ_DEV_ID_BASIC

o |ocal Address Data 3:0x00, Read Vendor Object

ElementCnt

UINT

Limits

o For Read Coil/Discrete inputs: 2000 bits
o For Read Register: 125 words

o For Write Coil: 1968 bits

o For Write Register: 123 words

MSG_MODBUS message triggering

A Modbus message can be triggered periodically by setting a non-zero value to

the TriggerType parameter.

This table describes the TriggerType parameter behavior when used with the
MSG MODBUS on page 175 function block.

Action

Results

Message is enabled

Trigger timer starts

178
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Action Results
Trigger timer expires before the message completes Message is immediately triggered in the next ladder scan cycle.
Message completes before the trigger time expires Message is triggered when the trigger time expires.

Example: message triggering

In the following example, the TriggerType value is set to 100.

Message Execution > >
Ladder scan <—¢——————— XK —
ENbit  _|
DNERbit — L
Trigger Timer € T K

"essage execution process The following process diagram describes the message instruction events that
(Rung = TRUE) occur when the Rung condition is True.
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Rung Condition is TRUE

Com Queye. Message requests added to this queue has buffer
allocated and processed by communication task. Maximum
queue size is 4

Wait Queys . Messages cannot added to the Com queue are
added to this queue for later process. No maximum limit

SetEN bt
Clear DNER bit
Clear Error code
Not Empty
add MSG 1o Wat Queue Eur:-:twnn
DNER bit = 1
Examine DNER bt
DNpit=0
ERbt=0
i
Candsl= 1 of
EWbit=0
Timeou = 1 i
xamine Timeout i
/Cancel - Emnmb
Cancel = Qand "
Timeou = 0 EWbit=1
Remove MSG fom Wat Examine MSG
Queve if presant cammeters
Mo Emor
r
Queue ful
Add Mag to Com queue
Queve successt|
1 rof | Eror
SetE Remove Msg from Com
il CQueue
Set Ermor code Add MSG to Wat Queue Set EW bt
‘ o

Com queue: Message requests added to the Com queue have a buffer allocated
and processed by the communication task. The maximum queue size limit is
4.

Wait queue: Messages that cannot be added to the Com queue are added to
the Wait queue to be processed at a later time. The Wait queue does not have a
maximum size limit.

MODBUSTARPARA data type The following table describes the MODBUSTARPARA data type.

180

Parameter Data type Description

Addr UDINT Target data address (1- 65536). Decreases by one when sending.

Node USINT The default slave node address is 1. The range is 1- 247. Zero is the Modbus broadcast address and is only valid
for Modbus write commands (for example, 5, 6, 15 and 16).
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MSG_MODBUS2

(MODBUS/TCP message)

Sends a MODBUS/TCP message over an Ethernet Channel.

Operation details:

e A maximum of four message requests per channel can be processed in

one scan. For Ladder Diagram programs, message requests are
executed at the end of a ladder scan.
e When MSG_MODBUS2 is enabled, the receive buffers for Read
operations are cleared on the rising edge of Enable.
e Canceling the execution of the MSG_MODBUS2 instruction does not
guarantee the message request going out is Cancelled, but does
guarantee the response is not processed.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro850, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during

controller change.

" MSGE_MODBUSZ T

MSG_MODELS2
- [ Ow
* Cancel Error =
= | ocalCig Error|D)

& TargetCfy  SubErrorlD +

% | ocal Addr StatusBits

'\

A

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type

Description

IN

Input

BOOL

Rung input state.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.
FALSE - Rising Edge not detected, idle.

Cancel

Input

BOOL

TRUE - Cancel the execution of the instruction black. Canceling the execution of the
MSG_MODBUSZ instruction does not guarantee the message request going out is Cancelled,
but does guarantee the response is not processed.

FALSE - when IN is TRUE.

Cancel input is dominant.

LocalCfg

Input

MODBUS2LOCPARA

Defines structure input (local device).

Define the input structure for the local device using the MODBUS2LOCPARA data type on
page 184.

TargetCfg

Input

MODBUS2TARPARA

Defines structure input (target device).
Define the input structure for the target device using the MODBUS2TARPARA data type on
page 185.
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LocalAddr Input MODBUSLOCADDR MODBUSLOCADDR data type is a 125 Word array.
LocalAddr usage:
o For Read commands, store the data (1-125 words) returned by the Modbus slave.
o For Write commands, buffer the data (1-125 words) to be sent to the Modbus slave.

0 Output BOOL Outputs of this instruction are updated asynchronously from the program scan. Output 0
cannot be used ta re-trigger the instruction since IN is edge triggered.

TRUE - MSG instruction finished successfully.

FALSE - MSG instruction is not finished.

Error Output BOOL Indicates an error detected.
TRUE - An error occurred.
FALSE - No error.

ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in
Modbus? error codes.
StatusBits Output UINT Used to verify status bits:

o Bit 0: EN - Enable

o Bit1: EW - Enable Wait
o Bit 2: ST - Start

o Bit 3: ER - Error

o Bit 4: DN - Done

Other bits are reserved.

SuberrorlD Output UINT SubError code value when Error is TRUE.
When a MSG is triggered, or re-triggered, a previously set SubErrorID is cleared.

MSG_MODBUS2 error and sub-error codes

When the ER bit is set, the ErrorID and SubErrorID fields display the
following error codes.

Error ID SubErroriD Description
33 Parameter configuration related errors
32 Bad Channel number.
31 Bad Element count.
38 Bad Data Address.
55 Timeout related errors
12 Message timed out while waiting in the message wait queue.
3 Message timed out while waiting for the connection to the link layer to be established.
N4 Message timed out while waiting to transmit to the link layer.
15 Message timed out while waiting for a response from the link layer.
69 Server Response format related error codes.
208 No IP address configured for the network.
209 Maximum number of connections used - no connections available.
210 Invalid internet address or node address.
27 Message execution was canceled by user. (Cancel parameter was set to TRUE).
222 Network connection fail to establish before timeout.
255 Channel is shutdown or reconfiguration is in progress. Error code occurs immediately after power on until a connection is established, and is normal
behavior. It may also occur if an Ethernet cable is disconnected or an IP address cannot be detected.
Slave response error codes
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129 Illegal Function Code

130 lllegal Data Address

131 lllegal Data Value

132 Server Failure

133 Acknowledge

134 Negative Acknowledge

136 Memory parity Error

137 Non-standard reply error code. Actual error code can be found in the SubErrorlD.

MSG_MODBUS2 Function Block Diagram example

b LocalCfg ErrorlD o
b TargetCfg SubError... s

b | ocal Addr StatusBits

b, A

MS_MODBUS2 Ladder Diagram example

cancs

Communication instructions

MSG_MODBUSZ 1
MSG_MODBEUS2
[N a
&rror
+ Cancel Errar 4=
0]
+ LocalClg ErrorlD +=
suberror
= TargetCiy SubError.. 4=
] [ statusbits
» Localfddr StatusBis 4=
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MSG_MODBUS2 Structured Text example

G_MODBUS2 1§
[veid HMSG_MODBUS2_1(E00L TN, BOO0L Cancel, MODBUS LOCPARA LocalClg, MODBUS ITARPARA TargetCfg, MODBUSLOCADDR Locallddr )
Type | M5G_MODBUSZ, Sand & modbus message.

M5G MODEUS2 1(in, cancel, 1lc, tc, la):

L B

output MSG _MODBUS2 1.Q:
error := M3G MODEUS2Z 1.Error;
4i ID := M5G MODEUSZ 1.ErroriD:
MODBUS2LOCPARA data Use this table to help determine the parameter values for the
MODBUS2LOCPARA data type.
type
Parameter Data Type Description
Channel UINT Local Ethernet port number:
o 4for Micro850 & Micro820 embedded Ethernet port.
TriggerType UDINT Message trigger type:

e 0: Msg Triggered Once (when IN goes from False to True)

e 1t0 65535 - Cyclic trigger value in millisecands. Message triggered periodically when IN is true
and the previous message execution completes.

o et the value to 1to trigger messages as quickly as possible.

See below MSG_MODBUS?2 message triggering.

Cmd USINT Modbus command:

e 01: Read Coil Status (Oxxxx)

o 02: Read Input Status (Txxxx)

e 03: Read Holding Registers (4xxxx)
e 04: Read Input Registers (3xxxx)

o (5: Write Single Coil (Oxxxx)

o (6: Write Single Register (4xxxx)

o 15: Write Multiple Coils (Oxxxx)

o 16: Write Multiple Registers (4xxxx)
o (Others: Custom command support

MODBUS2LOCPARA custom command support:

Custom Commands in the range of 0-255 nat already assigned to a Modbus command are also
supported. If a custom command is used then LocalCfg:ElementCnt contains the number of bytes
received.

The response is received in Local Address Data and overwrites the request data.

Example for CMD=0x2B:

o Local Address Data 1:0x0F, READ_DEVICE_ID_MEI

o Local Address Data 2:0x01, READ_DEV_ID_BASIC

o |ocal Address Data 3:0x00, Read Vendor Object

ElementCnt UINT Limits

o For Read Coil/Discrete inputs: 2000 bits
o For Read Register: 125 wards

o For Write Coil: 1968 bits

o For Write Register: 123 words

MSG_MODBUS2 message triggering

A Modbus message can be triggered periodically by setting a non-zero value to
the TriggerType parameter.
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This table describes what happens when the TriggerType parameter is used
with the MSG_MODBUS?2 on page 181 function block.

Action Results
Message is enabled. Trigger timer starts.
Trigger timer expires before the message completes. Message is immediately triggered in the next ladder scan cycle.
Message completes before the trigger time expires. Message is triggered when the trigger time expires.
MODBUS2TARPARA data Use this table to help determine the parameter values for the
MODBUS2TARPARA data type.
type
Parameter Data type Description
Addr UDINT Target device's Modbus data address:
o 1-65536.

o Decreases by one when sending.
o Firmware uses low-word of address if the address value is greater than 65536.

NodeAddress[4] USINT Target device's IP address. The IP address should be a valid unicast address and cannot be 0, multicast, broadcast,
local address or loop back address (127.x.x.x).

For example, to specify 192.168.2.100:

o NodeAddress[0]=192

o NodeAddress[1]=168

o NodeAddress[2]=2

o NodeAddress[3]=100

Port UINT Target TCP port number. Standard Modbus/TCP port is 502.
1- 65535
Set to 0 to use the default value 502

Unitld USINT Unit Identifier. Used to communicate with slave devices through a Modbus bridge. Refer Modbus specification for
more details. Note that Micro800 shall not attempt to validate this value.

0-255

Set to 255 if Target device is not a bridge.

MsgTimeQut UDINT Message timeout (in milliseconds). Amount of time to wait for a reply for an initiated command.
¢ 250-10,000

o Set to 0 to use the default value 3,000.

o Avalue less than 250 (minimum) is set to 250.

o Avalue greater than 10,000 (maximum) is set to 10,000.

See Modbus/TCP message timeout timers.

ConnTimeOut UDINT TCP Connection establishment timeout (in milliseconds). Amount of time to wait for establishing successful TCP
connection to the Target device.

e 250-10,000

o Set to 0 to use the default value 5,000.

o Avalue less than 250 (minimum) is set to 250.

o Avalue greater than 10,000 (maximum) is set to 10,000.

See Modbus/TCP message timeout timers.

ConnClose BOOL TCP connection closing behavior.

o True - Close the TCP connection upon message completion.

o False - Do not close the TCP connection upon message completion [ Default].
See Modbus/TCP message connections.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 185



Chapter 9 Communication instructions

Modbus/TCP message timeout timers

This table describes the behavior for MsgTimeOut and ConnTimeOut based
on message requests and status.

Action Results

Message is enabled. Activates the MsgTimeQut timer.
TCP connection is requested. Activates the ConnTimeOut timer.
ConnTimeOut timer is active. Disables the MsgTimeOut timer.
Connection request is complete. Reactivates the MsgTimeOut timer.

Modbus/TCP message connections

Modbus/TCP client supports a maximum of 16 connections. This table
describes Modbus/TCP connection behavior.

Scenario Results

Message request is enabled, and a connection to the target does | If a connection ta the target does not exist, a new connection is established.
not exist. If a connection to the target already exists, the existing connection is used.

Message execution is completed, and ConnClose is set to True. [ If there is only one connection to the target, the connection is closed.
If there is more than one connection to the target, the connection is closed when the last message
execution is completed.

Message execution is completed, and ConnClose is set to False. | The connection is not closed.

Connection is not associated with an active message, and The connection is closed.
remains idle for the amount of time specified in ConnTimeQut
parameter.

Controller transitions from an executing mode (Run, Remate Run, | All active connections are forcibly closed.
Remoate Test Single Scan and Remote Single Rung) to a
non-executing mode.

MSG_PCCC (programmable Sends a PCCC message over an Ethernet channel or a serial port.
controller communication The commands supported: SLC Typed Read and SLC Typed Write.

commands message) Operation details:

e When sending the PCCC message over an Ethernet channel and more
than four function block requests are in queue for CIP_GENERIC_FB,
CIP_SYMBOLIC, or PCCC_MSG_FB, up to four messages per channel
can be processed in one scan.

For Ladder Diagram programs, message requests are executed at the
end of a ladder scan.

e When sending the PCCC message over a serial port and more than
eight function block requests are in queue for serial communication, a
total of eight messages on all channels can be processed in one scan.

For Ladder Diagram programs, message requests are executed at the
end of a ladder scan.
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Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

The instruction applies to the Micro870 L70E controllers (starting with
version 22.00) and Micro850 L50E controllers (strarting with version 23.00).

([ M5G POOC T B
MSGE_PCCC

. 4] oy

p CtriCfg Status o

» PCCCCig Datalength »

» TargetCig

. ~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

IN Input BOOL Rung input state.

TRUE - Rising Edge detected, start the
function block with the precondition that the
last operation has been completed.

FALSE - Rising Edge not detected, not started.

CtriCfg Input CIPCONTROLCFG Function block execution control
configuration. Use the CIPCONTROLCFG data
type on page 188 to define CtriCfg.

PCCCCfg Input PCCC_CFG The PCCC commands and address. Use the
PCCCCEG data type on page 189 to define
PCCCCfg.

TargetCfg Input CIPTARGETCFG Target device configuration. Use the
TARGETCFG data type on page 190 to define
TargetCfa.

0 Output BOOL True - The MSG instruction is completed.
False - The MSG instruction is not completed.

Status Output CIPSTATUS The execution status of the function block.
When an MSG instruction is triggered or
retriggered, all the Status elements are reset.
The Status output is defined in CIPSTATUS
data type on page 192.

Datalength Output UINT The number of data bytes for CIPPCCC
message response.

When an MSG is triggered or retriggered,
Datalength is reset to 0.

Datalength is supported when a PCCC
message is sent over an Ethernet channel.
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MSG_PCCC Function Block Diagram example

5 MSG_PCCC T

‘ MSG_PCCC
T o
1 vl S
S 1 recccs L
R 1 oot

L A’

I

MSG_PCCC Ladder Diagram example

MSG_PCCC Structured Text example
nsc_pece 1|

wold MEBG_PCCC 1/BO0L 1ML CIPCONTROLCFG CuriCig, POCC CFG PODCCHg, CIPTARGETCRG TurgetClg)
Type - MSG_POCC, Send o POOC Message

Q=MSG | 1.8
Scactos=MSG | l.5tatus;
4 Datalenguh=isG F _,.Iu:i'.tnq:ﬂ

CIPCONTROLCFG data type Use this table to help determine the parameter values for the
CIPCONTROLCFG data type.

Parameter Data Type Description

Cancel BOOL TRUE - Cancel the execution of the function block.
Bit is cleared when the message is enabled.

TriggerType UDINT Represents one of the following:

o 0: Msg Triggered Once (when IN goes fram False to True)

 1t0 65535: Cyclic trigger value in milliseconds. Msg is
triggered periodically when IN is True. Set the value to 1
to trigger the MSG as quickly as possible.

StrMode USINT Reserved for future use.
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PCCCCFG data type

PCCC message triggering

The message is triggered periodically by setting a non-zero value to the

TriggerType parameter.

Action

Results

Message is enabled

Trigger timer starts.

Trigger timer expires before the message
completes

Message is immediately triggered in the next ladder scan
cycle.

Message completes before the trigger time expires

Message is triggered when the trigger time expires.

Example: message triggering

In the following example, the TriggerType value is set to 100.

Message Execution . S
Ladder scan  é—w—s— — — — — — ——
EMbit  _|
DMWER bt —— I
Trigger Timer % T P 100ms

Use this table to define the parameters for the PCCCCFG data type.

Parameter Data Type Description
Service USINT Service code:
o (- Read (default)
o 1-Write
SrcAdr STRING Source address:

o Source file name if the value of Service is 0
Syntax: <File Type><File Number>:<tlement Number>
Example: N7:1
The supported data types are:
o N(Integer)
o [ (Float)
o B(Boal)
e [ (Long)
o ST(String)
o Tag variable name if the value of Service is 1
o Example of a 1-D array: testarrayVariablel/x/ where x
is the position of the array in the array range.
One-dimension arrays are supported.
o Example of a normal variable or a 1-D array whose
index starts from 0: VariableNamel.
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Parameter

Data Type

Description

NumOfElements

UINT

The number of elements:

o When Service is 0, the maximum number of elements
(Element value * single Element occupied bytes) cannot
exceed 244,

o When Service is 1, the maximum number of elements
(Element value * single Element occupied bytes) cannot
exceed 232.

DstAdr

STRING

Destination address:
 Destination file name if the value of Service is 1
Syntax: <File Type><File Number>:<tlement Number>
Example: N7:1
The supported data types are:
o N(Integer)
o [ (Float)
o B(Bool)
e |(Long)
o ST(String)
e Tag variable name if the value of Service is 0
o Example of a 1-D array: testarrayVariable2/x/ where x
is the position of the array in the array range.
One-dimension arrays are supported.
o Example of a normal variable or a 1-D array whose
index starts from 0: VariableName?.

TARGETCFG data type

Use this table to help determine the parameter values for the TARGETCFG

data type.

Parameter Data Type Description

Path STRING[80] Path of the target defined using the syntax
{"<port>,<node/slot address>'}
Port number definition:
o 2 for embedded serial port
o 4 for embedded Ethernet port
o 5-7 for 2080-SERIALISOL plug-in module installed in slots

1-3

CipConnMode USINT CIP Connection type.
o 1-Class3 connection
The parameter must be set to 1for Ethernet and serial
PCCC messages.

190
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Parameter

Data Type Description

UcmmTimeout

UDINT Unconnected message timeout (in milliseconds). The

amount of time to wait for a reply for unconnected

messages, including connection establishment for

connected messages.

o Valid values: 250-10,000 ms.

o Set to 0 to use the default value of 3,000 ms (3 seconds).

o Avalue set to less than 250 ms will be set to 250 ms
(minimum).

o Avalue set to greater than 10,000 ms will be set to
10,000 ms (maximum).

The parameter is applicable for EtherNet/IP.

ConnMsgTimeout

UDINT Class3 Connection timeout (in milliseconds). The amount of

time to wait for a reply for connected messages. The

connection closes when the timeout expires.

o Valid values: 800-10,000 ms.

o Set to 0 to use the default value of 10,000 ms (10
seconds).

o Avalue set to less than 800 will be set to 800 ms
(minimum).

o Avalue set to greater than 10,000 ms will be set to
10,000 ms (maximum).

The parameter is applicable for EtherNet/IP and serial.

ConnClose

BOOL Connection closing behavior:

o TRUE - Close the connection when the message
completes.

o FALSE - Do not close the connection when the message
completed (default).

The parameter is applicable for EtherNet/IP.

Target path example

The following table lists example values used in a target path string and
describes the results for each string.

String Element Description

"6,1" Through the serial port plug-in module mounted in slot 2 to
the node at address 1. Note that plug-in slots 1-3 equate to
ports 5-7.

'4,192.168.1100" Through Port 4, Micro870 embedded Ethernet port, reaches
the Node at
192.168.1.100.

Local port Local port used to send out the message. The port should
be an active
EtherNet/IP or CIP Serial port - USB ports are not
supported.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 191



Chapter 9 Communication instructions

String Element

Description

Target address

o For EIP, the target address specifies the target's IP
address. The IP address must be a unicast address and
cannot be 0, or a multicast, broadcast, local, or loopback
(127.x.x.x) address.

o For CIP Serial, the target address specifies the target's
node address. The supparted range of values is from 0
through 254.

IMPORTANT  \When triggering an MSG_PCCC instruction out of a serial port, the user must include a
message timeout timer in order to error out the message instruction in case an
error-free response is not received within a reasonable amount of time, especially
when using radio modems. The timer preset time should be set by the user depending
on their application. An example is shown below.

Enable_Read READ Done
|1 L EE e { %}
1t e { )
CtriCig Status
False U eciich s et False
PCCCClr | r
0 L pceccly Datelen. 4= 2
TargetCl
21 L TargeiCh
Done ) Status Error [ MSG_TIMEQUT | CtrlCfg.Cancel
1/} i/l w7 a )
T#5s [
dpr = 18 T#0s
Done Enable_Rezd
| | {u}
Status Error
] L
LI
CIPSTATUS data type Use this table to determine the parameter values for the CIPSTATUS data
type.
Parameter Data Type Description
Error BOOL This bit is set to TRUE when the function block execution
encounters an error condition.
ErrorlD UINT Error code value. For more information, see the error code
table on page 194
SubErrorlD UINT Sub Error code on page 194 value.
ExtErrorlD UINT CIP extended status error code value.
StatusBits UINT This parameter can be used to verify control bits:

o Bit 0: EN - Enable

o Bit T: EW - Enable Wait

o Bit 2: ST - Start

o Bit &: ER - Error

o Bit 4: DN - Done

o Bit 5: CIPCONN - CIP Connection Closure

o Bit 6: EIPSESS - EIP Session Closure

Bit 5 and Bit 6 are for Ethernet/IP and other bits are
reserved.

StatusBits are defined for CIPSTATUS status bits on page
193.
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CIPSTATUS status bits

The CIPSTATUS status bits are set based on the status of the message
execution, the communication buffers, and the rung conditions.

Bit Name

Description

Behavior

EN

Enable

Set when the rung goes true and remains set until either
the DN hit or the ER bit is set, and the rung goes false.

EW

Enable Waiting

Set when the communication buffer is allocated for the
message request. Cleared when the ST bit is set.

ST

Start

Set when the message has been transmitted and is waiting
for a reply. Cleared when the DN bit is set.

ER

Error

Set when message transmission fails. An error code is
written to ErrorlD. The ER bit and error code values are
cleared the next time the rung goes from false ta true.

ON

Done

Set when the message is transmitted successfully. The DN
bit is cleared the next time the rung goes from false to
true.

CIPCONN

Done

Set when the CIP Connection for the Communication is
closed. The CIPCONN bit is applicable when ConnClose is
True, for other cases the CIPCONN bit is False.

The bit is used for Ethernet only.

EIPSESS

Done

Set when the Encapsulation CIP Session for the

Communication is closed. The EIPSESS bit is applicable
when ConnClose is True, for other cases the EIPSESS bit is
False.

The bit is used for Ethernet only.

CIP/EIP message
connections

@3 Tip: When the message is enabled (EN bit is set) and is not done (DN bit is not set), if the Cancel

A

~ parameter is set, then message execution ends, and the ER bit is set.

A maximum of 16 CIP (class 3) and 16 EIP connections are supported for client
message execution. The following table describes the CIP/EIP connection
behavior. All the following scenarios are applicable for Ethernet.

Scenario

Results

Message request is enabled and CipConnMode=1.

If a connection to the target does not exist, a CIP
connection is established.

If the message's local port is Ethernet and an EIP
connection to the target does not exist, an EIP connection
is established prior to establishing a CIP connection.

Message request is enabled, CipConnMode=0, and
the message's local port is Ethernet.

If an EIP connection to the target does not exist, an EIP
connection is established.

If multiple messages are designated to the same target,
the messages must use the same connection.

ConnClose is true, the message connection and EIP
Session are closed upon completion of the
message execution.

If multiple messages share the same connection, then the
connection is closed upon completion of the last message.

Message execution is completed, and ConnClose is
set to False.

The connection is not closed upon completion of the
message execution.
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Message timeout

MSG_PCCC error codes

Scenario

Results

A CIP or EIP connection that is not associated with
any active message is closed if it is idle for x
seconds, where x is a configurable Encapsulation
Inactivity Timeout value that can be set using the

See CIP Specification Volume Il TCP/IP objects for details
about the CIP Set Service.

CIP Set Service.
ACIP connection is closed and any EIP cannection | If multiple CIP connections are using the same EIP
is also closed. connection, the EIP connection is closed when all the

associated CIP connections are closed.

Controller transitions from an executing mode (Run,
Remote Run, Remote Test Single Scan and Remote
Single Rung) to a non-executing mode.

All active connections are farcibly closed.

The following table describes how timers for inUcmmTimeout and
ConnMsgTimeout parameters behave based on message requests and status.

Action

Results

Message is enabled

UcmmTimeout timer is activated

CIP Connection is requested

ConnMsgTimeout timer is activated

ConnMsgTimeout timer is active

UcmmTimeout timer is disabled
Applicable for Ethernet/IP

Connection request is completed

UcmmTimeout timer is reactivated
Applicable for Ethernet/IP

Use this table to determine the parameter values for the ErrorID and
SubErrorID fields when ER bit is set.

ErroriD code

SubErroriD code

Error code description

30

SubErrorlD represents the Status (STS) Remote Error. For
more information, see Chapter 8 of the DF1 Protocol and
Command Set Reference Manual.

31

SubErrorlD represents the Extended Status (EXT STS)
Remote Error. For more information, see Chapter 8 of the
DF1 Protocol and Command Set Reference Manual.

32

PCCC Configuration error

1

Unsupported Service code

The supported Service codes are:
e 0 - Read (default)

o 1-Write

Invalid source address
For correct source addresses, see SrcAdr in the PCCCCEG

data type on page 189 table.
For the String data type, the supported fixed string size is
82.

Invalid destination address
For correct source addresses, see DstAdr in the PCCCCFG

data type on page 189 table.
For the String data type, the supported fixed string size is
82.

194
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ErroriD code

SubErroriD code

Error code description

4

Invalid source data type

The supported data types are:
o N (Integer)

o [ (Float)

e B(Bool)

e L (Long)

e ST (String)

Invalid destination data type
The supported data types are:
o N(Integer)

o (Float)

e B(Boal)

e | (Long)

e ST(String)

File type and Symbol data type are not compatible. The
float data type sends messages only to or from float data
types.

Invalid CIP symbol name

48

The function block's input data array size is not sufficient.
Verify that the data buffer size exceeds the requested data
length.

33

Parameter configuration related errors

32

Bad Channel number.

36

Unsupported CIP connection type.
Make sure the parameter CipConnMode is set to 1for PCCC
messages.

48

Invalid Element count
The range for Element count is from 1to the maximum.
For more information, see the Element count table.

49

Invalid Target path.

Invalid pay load or the size of the function block's
transmitting data array is excessive for CIP
communication.

52

Bad Segment type value

53

Bad UCCM timeout value

If the encapsulation timeout value is less than UCCM
timeout or the difference between encapsulation timeout
and UCCM timeout is less than or equal to one second, the
error is reported.

This code is applicable for Ethernet/IP.

54

Bad connected timeout value

If the encapsulation timeout value is less than CONNECTED
message timeaut or the difference between encapsulation
timeout and CONNECTED message time out is less than or
equal to one second, the error is reported.

This code is applicable for EtherNet/IP.

Timeout related errors

5%

2

Message timed out while waiting in the message wait
queue.

To avoid this problem, verify that the number of executing
function blocks is equal to or less than four for each port.
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ErroriD code

SubErroriD code

Error code description

13

Message timed out while waiting for the connection to the

link layer to be established.

To avoid this problem, you must ensure that:

o The cable warks and the target exists.

o The controller supports processing a maximum of eight
CIP client messages.

Message timed out while waiting to transmit to the link
layer.

To avoid this problem, verify that the controller supports
processing up to eight CIP client messages.

Message timed out while waiting for a response from the
link layer.

To avoid this problem, verify that the target exists, and the
cables are working.

Server response format related error codes

69

65

Message reply does not match request.

68

Message reply data type is not valid or not supported.

208

There is na IP address configured for the network. To solve
the problem, configure a valid IP address.
The code is applicable for EtherNet/IP.

209

Maximum number of connections used - no connections
available.

To avoid this problem, reduce the number of connections
that are used.

The code is applicable for EtherNet/IP.

Invalid internet address or node address

To avoid this problem, do not use 0, broadcast, multicast,
or loop back for the target IP address.

The code is applicable for EtherNet/IP.

Message execution was canceled by the user (Cancel
parameter was set to TRUE).

To avoid this problem, do not set the Cancel bit or perform
the RMD operation.

No network buffer space available

To avoid this problem, verify that there is not an undue
amount of ongaing communication activity.

The code is applicable for EtherNet/IP.

222

Reserved.

223

The link address is not available. A TCP/IP or Ethernet
configuration change is in progress.
This code is applicable for EtherNet/IP.

224

CIP response error code

SubErrorlD specifies the CIP status and ExtErrorlD
specifies the CIP extended status value. See the CIP
specification for possible error code values.

The code is applicable for EtherNet/IP.

196
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ErroriD code

SubErrorlD code Error code description

255

Channel is shutdown or reconfiguration is in progress.

You might encounter this error when the reconfiguration is
in progress, or the port is not available when you are
executing the MSG_CIPPCCC instructions.

To avoid this problem, wait for the configuration to
complete before executing the instructions.

The code is applicable for EtherNet/IP.

Element count table
Source/Destination Data Type Maximum Element Count for Service Code of 0 -read | Maximum Element Count for Service Code of 1- write
Service Service

BIT 122 116

INT 122 116

FLOAT 61 58

STRING 2 2

DOUBLE 61 58

Example: Create an
MSG_PCCC messaging

For information on creating an MSG_PCCC program, see Example: How to
create an MSG PCCC messaging program to write a value to and read a value

from an address in MicroLogix on page 197.

This example shows how to create a message program to write a value to a
Controller A legacy address from Controller B global variable and read a value
from Controller A legacy address and saved to Controller B global variable

program to write a value to  ,ver ctherner.
and read a value from an

address in MicroLogix

Controller & ? I = tsing: FCCC . Controller B
Catalog: 1766-L32BWA rﬂﬁﬁﬂi?ﬂl i Catalog: 2080-L70E-240BB
IP Address: 192.168.3.33 al i - 0‘ IP Address: 192.168.3.3
- . - - -
Subnet Mask: 255.255.255.0 | Egﬁ?iiﬂm? d Subnet Mask: 255.255.255.0

PCCC Write example: Add To create an MSG_PCCC messaging program used to write a value to a legacy

an MSG_ PCCC function
block, variables, and a
contact

address in MicroLogix 1400 from a Micro870E controller, perform the
following tasks.

To create a global variable for the source variable

1. In the Project Organizer, double-click Global Variables to display the
Global Variables selector.

2. Enter Write_Float_Data in the Name Column.

3. Verify the datatype is REAL.

The Global Variables selector should look similar to the following image.

Micro870-VAR + X RreleelVili PCCC-POU* Micro870 Start Page
Scope:  Micro870 - Filter
Name Comment Alias Data Type
Write_Float_Data REAL v

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 197



Chapter 9 Communication instructions
To add function block and variables
1. In the Instruction Toolbar - Messaging, select MSG_PCCC and drag it
onto the ladder rung.
. - i s - —— — S—— R P - S S - = [
2. (optional) Double-click MSG_PCCC to change the instance of the
function block to Write_PCCC.
Write_PCCC
MSG_PCCC
IN Q
- cuicrg Status +
4 PCCCCig  Datalength +-
-+ TargetCig
3. Assign variable names.
a. In Project Organizer, double-click Local Variables to display the
Local variables page.
b. In the Variables Selector, add the variables and data types listed
in the table.
c. Assign the variables to the instruction input and output
parameters.
Parameter Variable Name Data Type
CtriCfg Write_CtrICfg CIPCONTROLCFG
PCCCCfg Write_PCCC PCCC_CFG
TargetCfg Write_TarCfg CIPTARGETCFG
Status Write_Sts CIPSTATUS
Wirite_PCCC
MSG_PCCC
IN Q
Write_CtriCfg Write_Sts
—t CtriCfg Status +—
Write_Float_PCCC
—PCCCCfg  Datalength +-
Write_TarCfg
-t TargetCfg
4. Configure initial values for the local variables and add CtrlCfg initial
values.
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a. From the Local Variables page, expand the CtrlCfg parameter to

view additional parameters.

b. Enter the following values in the Initial Value column for each

parameter.
Parameter Initial Value
Write_CtrICfg.Cancel Leave Blank
Write_CtrICfg.TriggerType 50
Write_CtrICfg.StrMode Leave Blank

P

N

5. Add PCCCCfg initial values.

'y Tip: 50 is entered in this example to define a 50ms cyclic trigger interval.
4

a. From the Local Variables page, expand the PCCCCfg parameter

to view additional parameters.

b. Enter the following values in the Initial Value column for each

parameter.
Parameter Initial Value
Write_Float_PCCC.Service 1
Write_Float_PCCC.SrcAdr ‘Write_Float_Data’
Write_Float_PCCC.NumOfElements 1
Write_Float_PCCC.DstAdr 'F8:0'

—

N

| Tip: F8:0 is entered as the destination address in the MicroLogix controller.
>

The Local variables selector should look similar to the following

Image.
Name Comment Imitial Value Data Type

Write_CtriCig CIPCONTROLCFG
Write_CtriCfg Cancel Abort the execulion BOOL
Wirite CuiCTg, TrigoerType 0 - Trgger once, n - S0 UDINT
Write_CtriCfg Striviode reserved parametar USINT

Write_Float_PCCC PCCC_CFG
Write_Float_PCCC Sennce O-Read, 1-Write 1 LISINT
Write_Float_PCCC Srohdr Source address.in ¢ Wite_Fioal_Data STRING
Wnle_Float_PCCC NumOfElemenls MNumber of elements: 1 USINT
Write_Float_PCCC Dstadr Destination address. Fa0 STRING

6. Configure initial values for TarCfg.

a. From the Local Variables page, expand the TarCfg parameter to
view additional parameters.

b. Enter the following values in the Initial Value column for each

parameter.
Parameter Initial Value
Write_TarCfg.Path 4,192.168.3.33'
Write_TarCfg.CipConnMode 1
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Parameter Initial Value
Write_TarCfg.UcmmTimeout 0
Write_TarCfg.ConnMsgTimeout 0
Write_TarCfg.ConnClose FALSE

The Local variables selector should look similar to the following

image.
Name Comment Imitial Valus Dara Type
Wise_TarCly CIPTARGETCEG
Wiite_TarCf Path CIP desbnation path 4,192.168.3.33 STRING
Wile_TarClg CipConnMode 0 - Unconnected, 1 -Cl., 1 USINT
Winte_TerClg UcmmTimeout Unconnedied message 0 UDINT
Wite_TarGlg Connbsg Tuneout Connected message b 0 UDINT
Write_TarCfg ConnClosa TRUE. Close GIF conn FALSE BOOL

7. Add a contact.

a. In the Instruction Toolbar - Favorite, select Direct Contact and
drag it to the left of the MSG_PCCC function block input on the
first ladder rung.

b. Click the contact and assign the Write variable to the contact.

The rung of your ladder diagram program for MSG_PCCC
messaging should look similar to the following image.

H O # ¢+ # =T & o

Favorites Rung/Branch Bit Math Pragram Control Mave/Copy Compare Serial P

- Float _Write data

Write
Write value

Write_PCCC
MSG_PCCC

||
1 .

Write_CtriCfg [ Write_Sts

=t CtriCfg Status =

- PCCCCly  Datalength +-

=t TargetCfg

8. Download the program.

After the download is complete, enter the value to write to MicroLogix
into Write_Float_Data variable in the Micro8oo controller and trigger
the Write tag to perform a write value from the Write_Float_Data to
the MicroLogix controller F8:0 address. Observe the MicroLogix
address is being updated to the value.

PCCC Read example: Add @ 1o create an MSG_pccc messaging program used to read a value from a
PCCC_MSG function block, legacy address in MicroLogix 1400 to a Micro870E controller, perform the

following tasks.

variables, and a contact
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To create a global variable for storing the results

1. In the Project Organizer, double-click Global Variables to display the
Global Variables selector.

2. Enter Read_Float_Data in the Name Column.

3. Verify the datatype is REAL.

The Global Variables selector should look similar to the following image.

Micro870-VAR + X JHe@eRVIN PCCC-POU* Micro870 Start Page
Scope: Micro870 - Filter
Name Comment Alias Data Type
Read_Float_Data REAL v

To add function block and variables

1. In the Instruction Toolbar - Messaging, select MSG_PCCC and drag it
onto the ladder rung.

2. (optional) Double-click MSG_PCCC to change the instance of the
function block to Read_PCCC.

Write_PCCC
MSG_PCCC
IN Q
—1 CiCig Stalus +~

—PCCCCRg  Datalength

-+ TargetCig

3. Assign variable names.

a. In Project Organizer, double-click Local Variables to display the
Local variables page.

b. In the Variables Selector, add the variables and data types listed
in the table.

c. Assign the variables to the instruction input and output

parameters.
Parameter Variable Name Data Type
CtriCfg Read_CtrICfg CIPCONTROLCFG
PCCCCfg Read_PCCC PCCC_CFG
TargetCfg Read_TarCfg CIPTARGETCFG
Status Read_Sts CIPSTATUS
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Read_PCCC
MSG_PCCC
IN Q
Read_CtrCfg ' Read_Sts

CtriCfg Status

Read_Float_PCCC

PCCCCfg  DataLength
Read_TarCfg

TargetCfg

4. Configure initial values for the local variables and add CtrlCfg initial
values.

a. From the Local Variables page, expand the CtrlCfg parameter to
view additional parameters.

b. Enter the following values in the Initial Value column for each

parameter.
Parameter Initial Value
Read_CtriCfg.cancel Leave Blank
Read_CtriCfg.TriggerType 50
Read_CtriCfg.StrMode Leave Blank

fp} Tip: 50 is entered in this example to define a 50ms cyclic trigger interval.
\

5. Add PCCCCfg initial values.

a. From the Local Variables page, expand the PCCCCfg parameter
to view additional parameters.

b. Enter the following values in the Initial Value column for each

parameter.

Parameter Initial Value
Read_Float_PCCC.Service 1
Read_Float_PCCC.SrcAdr 'F8:0'
Read_Float_PCCC.NumOfElements 1
Read_Float_PCCC.DstAdr 'Read_Float_Data'

fp} Tip: F8:0 is entered as the Source address in the MicroLogix controller.

\ !
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The Local variables selector should look similar to the following

image.
Hame

Read_CtriCfg
Read_CiriCtg Cancel
Read_CiriCig TriggerType
Read_CiiCig Stridode

Read_Float_PCCC
Read_Float PCCC Service

Read_Float_PCCC SrcAdr

Read_Float_PCCC NumOfElements.

Read_Float_PCCC Dstadr

Comment Initial Value
Abart the exacution of

0 - Trigger once, n - Cy 50

reserved parameter

0-Read, 1-Write

Source address In case. 'FE0

Number of elements. 1

Destination address: In 'Read_Float_Data’

6. Configure initial values for TarCfg.

Data Type
CIPCONTROLCFG
BOOL

UDINT

USINT

PCCC_CFG
USINT

STRING

USINT

STRING

a. From the Local Variables page, expand the TarCfg parameter to
view additional parameters.

b. Enter the following values in the Initial Value column for each

parameter.
Parameter Initial Value
Read_TarCfg.Path 4,192.168.3.33'
Read_TarCfg.CipConnMade 1
Read_TarCfg.UcmmTimeout 0
Read_TarCfg.ConnMsgTimeout 0
Read_TarCfg.ConnClose FALSE

The Local variables selector should look similar to the following image.

Hames
+  Read TarCig
Read_TarCig.Paih
Read TarCfy CipGonnhode
Read_TarCfy UcmmTimeout
Read_TarCig ConnMsaTimeout

Read_TarCig ConnCloss

7. Add a contact.

Commant Initial Valus
CIP destination path 4 182 168 3 33
0. Unconnected, 1 - Gl

Unconnectad message 0

Connected message b 1]

TRUE: Close CIF conn . FALSE

Data Type

CIPTARGETCFG v
STRING

USINT

UDINT

UDINT

BOOL

a. In the Instruction Toolbar - Favorite, select Direct Contact and
drag and drop it to the left of the MSG_PCCC function block
input on the second ladder rung.

b. Click the contact and assign the Read variable to the contact.

The rung of your ladder diagram program for MSG_PCCC

Read
Read value

Read_PCCC
MSG_PCCC

|
2 1

messaging should look similar to the following image.

Read_CtrCfg

CtriCfg Status +—

Read_Float_PCCC

—+PCCCCfg  Datalength

Read_TarCig

TargetCig
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8. Download the program.

After the download is complete, enter the value in the MicroLogix
controller F8:0 address and trigger the Read tag in Micro8oo controller
to perform a read value from MicroLogix F8:0 address and observe the
value written to the Read_Float_Data in the Micro8oo controller.

Message execution The following topics describe how and when MSG CIPGENERIC on page 163,
processes and timing MSG_CIPSYMBOLIC on page 171, MSG_MODBUS2 on page 181, and
diagrams MSG PCCC on page 186 message instructions execute based on their bit and

rung conditions.

Message execution process (general)

Message execution process (Rung = TRUE)

Message execution timing diagram (Rung = True)

Message execution process (Rung = FALSE)

Message execution timing diagram (Rung = FALSE)

Message execution process (Error)

Message execution timing diagram (PCCC configuration error)
Message execution timing diagram (message is canceled)

Message execution process The following diagram shows how and when messages execute based on the
(general) status of the Com queue.

Ladder Scan

Communication Task End of Scan)

M5GFB
\rigger

Com Queuve (max 4)

P Process Server

3 ] events

e o o g, Com
events -

]
= = Process C hiemt
evenis

(one message pear
* channgl)

venis pending an Exit flom

The following table describes the sequence of events identified in the
preceding diagram.
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No. Description of events

1 The message is enabled.

If the Com queue is empty, the buffer is allocated for the message and the message is added to the Com
queue for transmission.

The Com queue size is 4 and each channel has a separate queue.

2 If the Com queue is full, the message is added to the Wait Queue.
When the Com queue is empty, the message in the Wait queue is added to the Com queue.
There is no size limit for the Wait Queue and each channel has a separate queue.

3 The communication task executes the messages in the Com queue on every End-of-Scan for
transmission.

Each channel's queue is processed one by one in a round robin fashion.

One message from each channel is executed, and the process continues until all messages are executed
or the communication schedule (10ms) expires.

The channel next to the last processed channel is scheduled to appear first in the next End-of-Scan.

Message execution process The following process diagram describes the message instruction events that
(Rung - TRUE) occur when the Rung condition is True.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 205



Chapter 9

Communication instructions

Message execution timing
diagram (Rung = TRUE)

206

Rung Condition is TRUE

Com Queye. Message requests added to this queue has buffer
allocated and processed by communicabon task. Maamum
queue size is 4

Wait Queue Messages cannot added to the Com queue are
added to this queue for later process. No maximum limit.

SetEN bt
Clear DN/ER bt
Clear Errer code
Not Empty Examine Wait
Add M5G to Wat Queve Queue is Empty
DNER bt =1
Examine DNER bt
DN bit=0
ERbt=0
i
cTTr::: 1 ‘:' EWbE=0
" Examine Tmeout
Xancel Examing EW bit
Cancel = 0 and W
ey EWbt=1
Remove MSG fom Wat
Queue if present
No Emor
4
Cancei= 0
Queue Ll Examine Cancel
Add Msg to Com queus
Concel =1
Quewe successl|
! Tor | ETior
— Remove Mag from Com
mr Queus
A Add MSG to Wat Queue Set EW bt
3 <

END

Com queue: Message requests added to the Com queue have a buffer allocated
and processed by the communication task. The maximum queue size limit is
4.

Wait queue: Messages that cannot be added to the Com queue are added to
the Wait queue to be processed at a later time. The Wait queue does not have a
maximum size limit.

The following table describes the message conditions and bit status for each
execution step identified in the timing diagram while the rung condition
remains true.

Step Message description Bit status
1 Rung condition goes TRUE. EN bit is set.

Message execution is enabled. All other bits are cleared.
2 Message control buffer is acquired. At this time, input data (that is, the EW bit is set.

"data" parameter for write messages)is copied for transmission.
Subsequent changes to the input data will not be reflected in the
transmitted message.
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EW

ST

(D)

Errar
(ER)

"essage execution process The following process diagram describes the message instruction events that

(Rung = FALSE)

Step

Message description

Bit status

Message transmission starts.

EW bit is cleared.

ST bit is set.

Message response is received.

ST bit is cleared.

DN bit is set.

Rung condition goes FALSE.

EN bitis cleared.

Timing diagram for (Rung = TRUE)
I |

occur when the Rung condition is False.
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Rung Condition is FALSE

DMNER bt = 1
Examine DNER bit

DN bit=0 i

ER bt =0

ClearEN b -

Cancel=1or

Timeout = 1 see=0

Examine EW bit

Cancel = 0 and

Timeout = 0 2l

Remove M5G fom Wal

Queue if present
L
Cancel=0
Queue Ll
Cancel = 1
1 Clear EN bit
T Set Ermr / Ermor code
SetErmor Add M5G to Wait Queus Set EW bit Remove Msg from Com
Set Eror code Queus
L L d .
L
END

"essage execution timing The following tacllale d;sc;ibes hthe messaje conditicl)lns ar;d bit status for each
. _ execution step identified in the timing diagram when the rung goes to FALSE
dlagram (Rlll'lg = FALSE) during execution.
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"essage execution process The following table describes the message conditions and bit status for each

execution step identified in the timing diagram when an error occurs during

(Error)

EM

EW

ST

(D)

Errar
(ER)

Step Message description Bit status
1 Rung condition goes TRUE. EN bit is set.

Message execution is enabled. All other bits are cleared.
2 Rung condition goes FALSE.

Message execution continues.

3 Message buffer is acquired.At this time, input data (that is, the "data” | EW bit is set.

parameter for write messages) is copied for transmission. Subsequent
changes to the input data will not be reflected in the transmitted

message.

4 Message transmission starts. EW bit is cleared.
ST bit is set.

5 Message response is received. ST bit is cleared.
DN bit is set.

6 Message is scanned again after step b. EN bit is cleared.

Timing diagram for (Rung = FALSE)

| | | | | I | | | | | | | [

| | | | | | | | | [

| | | | | | | | | |

| | | | | | | | | |

| | | | | | | | | | | | | I

| | | | | I | | | I

| | | | | I | | | |

| | | | ] | | | | |

| | | | | | | [ I | | | | I

| | | | | [ | | | |

| | | | | [ I | | |

| ] ] | I | | |

[ | | | | | [ I | | | |

[ | | | | [ | | | |

| | | | | | | | | |

| | | ] ] ] I | | |

[ [ | | | | I | | | |

[ [ | | ] | | | | | |

I I I | I I | I | I I

| [ | | | | ] I | | | |

1 I I I I I | I [ I I I I

| [ [ | | | | I | | | | | |

[ I | | | | 1 | I | | | |

| | [ | | | ] ] | | | | | I
1 2 3 4 g [ 1 2 3 4 h G

execution.
Step Message description Bit status
1 Rung condition goes TRUE. EN bit is set.
Message execution is enabled. All other bits are cleared.
2 Message buffer is acquired. EW bit is set.
3 Message transmission starts. EW bit is cleared.
ST bit is set.
4 Message transmission times out. EW and ST bits do not change.
4-6 As rung condition goes FALSE. EN bit is cleared.

ER bit is set.
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"essage execution timing The following timing diagram shows a typical pattern when an error occurs
. during execution.
diagram (Error)

:

N —

EN —

'llﬂlll

ST

(DM}

Error
(ER)

1 i 3 4 K 1 z 3 416

"essage execution timing The following table describes the message conditions and bit status for each
. execution step identified in the timing diagram when a PCCC configuration
diagram (PCCC . .
error occurs during execution.

configuration error)

Step Message description Bit status
1 Rung condition goes TRUE. EN bit is set.
Message execution is enabled.
2 Message buffer is acquired. EW bit is set.
3 Invalid elements exist in PCCCCfg. ER bit is set to 1 before ST bitis set to 1.
EW and ST bits do not change.
4 As rung condition goes FALSE. EN, EW, and ER bits are cleared.
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The following diagram shows the typical error condition when changing the
number of elements in PCCCCfg to an invalid number 17.

wo | [

L L 4 L

W [ ] [ ]

1 32 3 a4 5 1 2 3 4/6

. . . . . . . . . . . . .

"essage execution timing The following table describes the message conditions and bit status for each

execution step identified in the timing diagram when a message is canceled.

diagram (message is
canceled) Step Message description Bit status
1 Rung condition goes TRUE. EN bit is set.
Message execution is enabled. All other bits are cleared.
2 Message buffer is acquired. EW bit is set.
3 Message execution get canceled. ER bitis set.
EW and ST bits do not change.
4 Rung condition goes FALSE. EN bit is cleared.
5 Rung condition goes TRUE. The Cancel input is cleared.
The function block starts to execute.
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Use the communication
(message) function blocks

Configure object data
values for explicit
messaging
(MSG_CIPGENERIC)

Timing diagram when a the message is canceled

N | |

N | L |

wo__ | I

ST

Done
DN

(Error)
ER

Cancel

1 2 3 4 5

This section provides specific details and examples for using communication
instructions on page 161 in logic programs. See the following topics for details
of and examples for using the MSG _CIPGENERIC on page 214 and

MSG CIPSYMBOLIC function blocks to create programs on page 222.

To use the MSG_CIPGENERIC on page 163 function block for explicit
messaging, configure the AppCfg parameter with the correct values.

For additional information about message communication

There are several sources of information covering the implementation and
use of message communication, including Connected Components
Workbench Help, user manuals and the Rockwell Automation Literature

Library.

The following table lists additional sources of information relevant to message

communication.
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Information source Description How to find the information
User manual for your specific Contains impartant information about messaging and specific | Connected Companents Warkbench Help menu
communication device information for configuring message function blocks.

EtherNet/IP Adapter 22-COMM-E FRN | Provides information about the EtherNet/IP objects that can be | Connected Components Workbench Help menu
1.xxx, Appendix C accessed using Explicit Messages.

EtherNet/IP specification Defines the objects to be included in every CIP device: Identity | ODVA web site (http://www.odva.org)
object, Message Router abject and the Network object.

Micro800 Programmable Controllers: | Provides quickstart instructions for using CIP GENERIC and CIP | Rockwell Automation Literature Library
Getting Started with CIP Client Symbalic Messaging in Micro830 and Micro850 programmable
Messaging logic controllers (PLC).

To access user manuals and quickstart guides:

To access quickstart guides, on the Help menu, click View Help.

2. Double-click on Connected Components Workbench.
Double-click on Getting Started with Connected Components
Workbench.

4. To access drive manuals, on the Help menu, click User Manuals to
display the Manuals dialog box.

5. Click the plus (+) sign next to Drives to expand the category, and then
expand the class until the manual is located.

6. Double-click the manual name to open the .pdf file.

7. To access the EtherNet/IP manual, on the Help menu, click User
Manuals to display the Manuals dialog box.

8. Click the plus (+) sign next to Drives to expand the category, and then
expand the PowerFlex 4-class Peripherals class.

9. Double-click the 22-COMM-E EtherNet/IP Adapter User Manual to
open the .pdf file.

To access manuals from the Rockwell Automation Literature Library:

1. Go to http://literature.rockwellautomation.com.

2. To access non-English language versions of user manuals, select the
language from the Publication Language drop-down box (right
corner).

3. Enter the full or partial device catalog number in the Search box. For
example, enter 2080-LC30 to view Micro830 user manuals.

4. In the Search box, type the full or partial device catalog number. For
example, enter 2080-LC30 to view Micro830 user manuals.

CIP Register object data

MSG_CIPGENERIC function blocks use the CIP Register object data in the
AppCfg parameter. The object data includes the following:

e C(Class Code
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e Instance
e Instance Attribute
e Service

Values for the MSG_CIPGENERIC AppCfg parameter

Use the values from the CIP register object in your input variables to
configure the MSG_CIPGENERIC function block parameters. The following
image shows the CIP register object data values used in the
MSG_CIPGENERIC function block parameters.

| Ao | Du e | Dimen < PtV v
ot = of -l

<t = - - ot =t
+ MEG_ReadDrive MEG_CIPGEMERIC - =
I- Myﬂpp[fgl CIPAPPCEG - T
WhyippCFo, Service LISINT T
. hhyplppChg,Class LIMT 7
. WhAppCFgInstenee UDINT 4
. ihippCf Attribute UIMT 4
. IWyBppCha. MemberC USINT

Examp|e: How to create an  This example shows how to create a message program that retrieves

. Controller B catalog information from Controller A using a
MSG_CIPGENERIC messaging MSG_CIPGENERIC function block and a COP function block.
program to read data from

Controller A
a controller _ Catalog 2080-LC50-48QVE
Stratix IP Address 192168118
Ethemet Subnet Mask 255.255.255.0
Swatch GalewayAddress: 19216811

Who am This is
alking to ? 2080.LC50-48Q88

Controller B

Catalog 2080-L C50-48Q88
IP Address: 192 168 1.1
Subnet Mask 255,255 255.0
Gateway Address: 192 16811

Perform the following tasks to create a MSG_CIPGENERIC messaging
program that reads information from a different controller.

No Task

1 Identify initial values for the input variables (MSG_CIPGENERIC) on page 215

2 Add a MSG_CIPGENERIC function block and variables on page 215

3 Configure initial values for variables on page 216

4 Add a contact and a cail on page 219

5 Add a COP function block, variables and contact (MSG_CIPGENERIC) on page 220
6 Verify correct IP configuration on Controller B on page 221

214 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 9 Communication instructions

|dentify initial values for Follow these general steps to add input variables and initial values, and obtain
: . the Identity Object values to configure the AppCfg parameter initial values.
the input variables v g g
I

MSG_CIPGENERIC
To add input variables and initial values:

1. From the Help menu, click User Manuals.

2. Expand the Drives selection and locate the user manual for the type of
communication adapter you are using (EtherNet/IP Adapter User
Manual).

3. Double-click the manual to open it.

4. Review the Appendix headings to locate the section that provides
information about the EtherNet/IP objects that can be accessed using
Explicit Messages (Appendix C).

5. Go to the Appendix section and identify the object type related to your
explicit message (Identity object).

6. Identify the initial values for the AppCfg parameters based on the type
information being retrieved.

Ethernet/IP object data and AppCfg parameters example

The following table identifies the specific Ethernet/IP object data used to read
catalog information from a controller.

Input variable example | AppCfg Ethernet/IP object data | Description Initial value
parameter option
MyAppCfg.Service Service Service code Implement for class = Yes 14
Implement for Instance = Yes (0xOE in hexadecimal)

Get attribute single

MyAppCfg.Class Class Class code EtherNet/IP object class = Identity abject 01
MyAppCfg.Instance Instance Instances 22-COMM-E 01
MyAppCfg.Attribute Attribute Instance attribute Get product name and rating as SHORT STRING 07
Add a MSG_CIPGENERIC To add a MSG_CIPGENERIC function block to a ladder diagram program and

then add input variables to the function block, perform the following steps.

function block and
variables
To add a MSG_CIPGENERIC function block:
1. Add a controller:

e Expand the Controllers folder and the Micro8so folder to view all
Micro8s50 controllers.

e Double-click a controller (2080-LC50-48QVB) to add it to Project
Organizer.

2. Add aladder diagram program:
¢ In Project Organizer, right-click Programs, click Add, and then

click New LD: Ladder Diagram.
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o Right-click the ladder diagram icon in Project Organizer, click
Rename and type CIPExplicitMessage.

e Double-click the ladder diagram program in Project Organizer to
display the LD POU in the language editor.

3. Add the MSG_CIPGENERIC function block:

o In the Toolbox, select Instruction Block and drag and drop it onto
the ladder rung to display the Instruction Block Selector.

e In Search, type MSG to display the message function blocks.

e Type MSG_ReadDrive in the Instance field.

e Double-click MSG_CIPGENERIC to add an instance of the function
block to the ladder diagram.

4. Add MSG_CIPGENERIC local input variables:

¢ In Project Organizer, double-click Local Variables to display the
Local Variables page.
o In the Variables page, add the variables and data types listed in the

table.

Parameter Variable Name Data Type
CtriCfg MyCtrICfg CIPCONTROLCFG
AppCfg MyAppCfg CIPAPPCFG
TargetCfg MyTargetCfg CIPTARGETCFG
ReqData MyRegData USINT
Reglength MyRegLength UINT

ResData MyResData USINT (array)

5. For the MyResData variable, double click Dimension and change the
array size to [1..81].

The Variables page should look similar to the following image.

k g v g v g8 . gt - -

ot ot
+| M3G_ReadDrive MSG_CIPGENERIC -
+| MyCtrlCfg CIPCONTROLCFG -
+| MyAppCfg CIPAPPCFG
+| MyTargetCfg CIPTARGETCFG
MyReqData USINT
NyReqlength UINT r

pvresDts | NN TTTY (PO PO PO

conﬁgure initial values for  Follow these steps to add initial values to the input variables you previously
. created and then assign the variables to the correct MSG_CIPGENERIC
variables . .
function block input parameter.

To assign variables to MSG_CIPGENERIC:

1. To configure initial values for the MyCtrICfg input variable:
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e From the Local Variables page, expand MyCtrlCfg to view its
parameters.
e Enter the following values in the Initial Value column for each

parameter.

Parameter Initial value Comments

MyCtriCfg.Cancel Leave blank Not needed.

MyCtriCfg.TriggerType 0 We only need to retrieve the catalog
number ance.

MyCtrlcfg.StrMode Leave blank Not needed.

2. To configure initial values for the MyAppCfg input variable

e From the Local Variables page, expand MyAppCfg to view its
parameters.
e Enter the following values in the Initial Value column for each

parameter.

Parameter Initial value
MyAppCfg.Service 14
MyAppCfg.Class 01
MyAppCfg.Instance 01
MyAppCfg.Attribute 07

3. To configure initial values for the MyTargetCfg input variable

e From the Local Variables page, expand MyTargetCfg to view its
parameters.
e Enter the following values in the Initial Value column for each

parameter.

Parameter Initial Value Comments

MyTargetCfg.Path '4192.168.100.4 The first ‘4" indicates the message is being sent out of the embedded Ethernet port.
192.168.100.4 is the IP address of the drive Ethernet interface.

MyTargetCfg.CipConnMode 0 Unconnected is preferred for CIP messages.

MyTargetCfg.UcmmTimeout blank Unconnected messages have a timeout default of 3000 milliseconds if their Initial
Values are blank.

MyTargetCfg.ConnMsgTimeout blank Connected messages have a timeout default of 3000 milliseconds if their Initial Values
are blank.

MyTargetCfg.ConnClose FALSE For Connected messaging, the CIP connection could be closed immediately after
completion of the message instruction by setting the Initial Value to TRUE.
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The parameters in the Variables page should look similar to the
following image.

c - - o <o

+ MSG_ReadDrive MSG_CIPGEMNERIC -

= | MyCtrlCfg CIPCOMTROLCFG -
B ycuicigcancel BOOL
B ycricfaTriggerype UDINT 0
B WyCuiCigSiMode USINT

- | MyBppCfg CIPAPPCEG -
B Mytepcigsenice USINT 14
. Iy pClg.Class UINT 01
B Mysepcrainstance LDINT 01
B viydppciaAtribute LINT 07
B MydppciaMembercnt USINT
B = Mytppcia Membertd CIPMENMBERID

- MyTargetCfg CIPTARGETCFG
B wTagecigpath STRING *4,102.168.100.4°
. Iy TargetCfg . CipConn i ode USINT 0
B WTsrgetchg UommTimeout LIDINT
B MTergetCha ConnMsgTime UDINT
. IlyTargetCfg.ConnClose BOOL FALSE
MyReqDats UEINT .
hyReqlength UINT E

-| MyResData USINT - (L83
B HhResDaw(l] USINT

4. To assign the variables to the parameters

o In the ladder diagram POU, click the top portion of the variable
input block to display the variable drop-down list.

e From the list, assign each input parameter to its correct input
variable as identified in the following table.

Parameter Input variable Comments

CtriCfg MyCtriCfg The catalog number must only be retrieved one time so the MyCtriCfg.TriggerType initial
value is set to 0.

AppCfg MyAppCfg The initial values were determined by looking up the object data values for Service, Class,
Instance and Attribute.

Target MyTargetCfg The initial values are for target device configuration.

RegData MyRegData Because this is a Read message, there is no request data so the ReqData parameters is
not used.

ReglLength MyRegLength Because this is a Read message, there is no request data so the ReqLength parameters is
not used.

ResData MyResData The catalog number string is stored in the array in the O0DVA short string format.
The first array element defines the strength length and the rest stare the string
character's hexadecimal value.
The maximum number of characters is 80, plus the length element so MyResData is
defined as a 1dimension array with 81 elements.
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The instance of the MSG_CIPGENERIC function block should look
similar to the following image.

: “’E

ﬁ
B

~ MyReal
 MyResDela

Add a contact and a coil Use the following steps to add a coil and a contact to the MSG_CIPGENERIC
instruction that converts the catalog information to a human readable string.

To add a coil to MSG_CIPGENERIC:

1. In the Toolbox, select Direct Contact and drag and drop it to the left of
the MSG_CIPGENERIC function block input on the first ladder rung.

2. In the Variable Selector, type Get_Catalog in the Name field for the
contact.

3. In the Toolbox, select Direct Coil and drag and drop it to the right of
the MSG_CIPGENERIC function block output on the first ladder rung.

4. Inthe Variable Selector, type Convert_String in the Name field for the
coil.

The first rung of your ladder diagram program for MSG_CIPGENERIC
messaging should look similar to the following image.

Gel_Catalog
-
.. | —

ikﬂhn—mg

| MyTargeiCig |

ﬁ ReaD..

Comvert_Siring

)
W |

| ..
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Add a COP function block,
variables and contact
(MSG_CIPGENERIC)

Use the following steps to add a COP function block, variables and a contact.
The COP instruction is used to convert data from the source data type (for
example, DINT or REAL) to the destination data type. In this example, the
catalog information is converted to a human readable string.

To add a COP function block:

1. In the Toolbox, select Rung and drag and drop it directly under the
first ladder rung to add a second rung.
2. Add the COP function block:

o In the Toolbox, select Block and drag and drop it onto the second
ladder rung to open the Instruction Block Selector.
e Double-click COP to add an instance of the function block to the

ladder diagram.

3. Addlocal input variables for COP:

¢ In Project Organizer, double-click Local Variables to display the
Local Variables page.
e In the Local Variables page, add the variables and data types listed
in the following table.

Parameter Variable name Data type
Src MyResData Array USINT
SrcOffset 0 UINT

Dest CataloglD Array STRING
DestOffset 0 UINT

Length 1 UINT

Swap FALSE BOOLEAN

4. For the CatalogID variable, double click Dimension and change the
array size to [1..1]
5. Add a contact:

¢ In the Toolbox, select Direct Contact and drag and drop it to the left
of the COP function block input on the second ladder rung.

o In the Variable Selector, select the Convert_String variable for the
contact.

Result
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The second rung of your ladder diagram program for MSG_CIPGENERIC
messaging should look similar to the following image.

Convert_String
L
L]
F Length
' Swep
VEI'ify correct IP Follow these steps to verify the IP address settings are correct on Controller B.
configuration on Controller
B To verify the IP address:

1. Open the application workspace for the controller:

2. In Project Organizer, double-click the controller to open the controller
workspace.

3. In the controller workspace, expand Ethernet in the Controller tree
and then click Internet Protocol to display the controller configuration
page.

4. Verify the IP address settings are correct as identified in the following
table.

IP configuration option Value

IP address 192.168.1.19

Subnet Mask 255.255.255.0

Gateway address 192.168.1.1
Results
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The Internet Protocol options in your controller configuration page should
look similar to the following image.

Convert_String

—_—

F Length

e Swap

Example: How to create an  This example shows how to create a message program to write a value toa
Controller B global variable from Controller A.
MSG_CIPSYMBOLIC roller B global variable from Controller

Controller A

Catalog: D 4
1P Address: 192 158 1. 18
Subnet Mask 2552552550
Galeway Address: 192 168 1.1

messaging program to
write a value to a variable

E_ Value write fo B
GTB654321

Ghlobal variable: UDINT_FromA

Controller B

Catalog 2080-L C50-48Q88
|F Address 192 168 1.19
Subnet Mask: 298,255 255 0
Galeway Addrese: 192 168 1.1

To create a MSG_CIPSYMBOLIC messaging program used to write a value to
a global variable on another controller, perform the following tasks.

No Task

Add a COP function block, variables, and a contact (MSG_CIPSYMBOLIC) on page 223

Add an Equal operator and a coil on page 224

Add a MSG_CIPSYMBOLIC function block, variables and a contact on page 225

Create global variable for Controller B on page 228

1
2
3
4 Verify correct IP configuration on Controller B on page 221
5
6

Review the complete program results on page 228
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Add a COP function block, The COP instruction is used to convert the data you enter to the destination

variables and a contact
(MSG_CIPSYMBOLIC)

data type so the data is compatible with the controller variable.

To add a COP function block:

1.

Add a controller:

e Expand the Controllers folder and the Micro8so folder to view all
Micro850 controllers.

e Double-click a controller (2080-LC50-48QVB) to add it to Project
Organizer.

Add aladder diagram program:

¢ In Project Organizer, right-click Programs, click Add, and then
click New LD: Ladder Diagram.

o Right-click the ladder diagram icon in Project Organizer, click
Rename and type CIPSymbolicMessage.

e Double-click the ladder diagram program in Project Organizer to
display the LD POU in the language editor.

Add a COP function block:

¢ In the Toolbox, select Instruction Block and drag and drop it onto
the first ladder rung to open the Instruction Block Selector.

e In Search, type COP, and double-click COP to add an instance of the
function block to the ladder diagram.

Add COP variables and initial values:

e In the ladder diagram POU, double-click Local Variables to open the
Local Variables page.

o In the Variables page, add the variables and data types listed in the
table below.

Create Arrays:

e For ValueToWrite, double-click Dimension and change the array
size to [1..1].

e For A_Data, double-click Dimension and change the array size to
[1..4].

Enter the data from the Value column of the table below into the
Initial Value field for each variable.
Add a contact:

o In the Toolbox, select Direct Contact and drag and drop it to the left
of the COP function block input on the first ladder rung.

o In the Variable Selector, assign a variable named Convert_Data to
contact.

Use the variables defined in the table for the COP function block.
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Parameter Variable name Data type

Src ValueToWrite Array UDINT
Initial value:
987654321

SrcOffset 0 UINT

Dest A_Data Array USINT

DestOffset 0 UINT

Length 4 UINT

Swap TRUE BOOLEAN

STS COPsts Array UINT

The first rung of your ladder diagram program for MSG_CIPSYMBOLIC
messaging should look similar to the following image.

r Length

. Swap

Add an Equal operator and a The Equalinstruction is used to trigger writing a value if the data type

coil

224

conversion was successful. To add an Equal (=) operator, variables and a coil,
perform the following steps.

To add an Equal operator:

1. In the Toolbox, select Rung and drag and drop it directly under the
first ladder rung to add a second rung.
2. Add an Equal operator:

o In the Toolbox, select Instruction Block and drag and drop it onto
the second ladder rung to open the Instruction Block Selector.

e In Search, type the '=' sign and double-click '='to add an instance of
the operator to the ladder diagram.

3. Toadd Equal variables:

e In the ladder diagram POU, double-click a variable to display the
Variable Selector.
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4.

o In the Variable Selector, assign variable names as listed in the

following table.

Parameter Variable name
il COPsts

i2 1

To add a coil to the Equal operator:

In the Toolbox, select Direct Coil and drag and drop it to the right of
the Equal operator output on the second ladder rung.

In the Variable Selector, type WriteValue in the Name field for the
coil.

The second rung of your ladder diagram program for
MSG_CIPGENERIC messaging should look similar to the following
image.

- ‘ whriteValue

't
EN ol O

COPsts[1]

—

#iZ

Add a MSG_CIPSYMBOLIC To add a MSG_CIPSYMBOLIC function block, input variables and a contact to
function block, variables aladder diagram, perform the following steps.

and a contact

To add function block and variables:

1.

In the Toolbox, select Rung and drag and drop it directly under the
second ladder rung to add a third rung.
Add the MSG_CIPSYMBOLIC function block:

¢ In the Toolbox, select Instruction Block and drag and drop it onto
the ladder rung to display the Instruction Block Selector.

e In Search, type MSG to display the message function blocks.

e Type MSG_WriteVariable in the Instance field.

e Double-click MSG_CIPSYMBOLIC to add an instance of the
function block called MSG_WriteVariable to the ladder diagram.

. Assign variable names:

o In the ladder diagram POU, double-click a variable to display the
Variable Selector.

o In the Variable Selector, assign variable names as listed in the
following table.

For the Data variable, double click Dimension and change the array
size to [1...4].

Configure initial values for the local variables, add CtrlCfg initial
values:
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e From the Local Variables page, expand the CtrlCfg parameter to
view additional parameters.
e Enter the following values in the Initial Value column for each

parameter.

Parameter Initial value
A_CtrICfg.Cancel Leave blank
A_CtrICfg.TriggerType 300
A_Ctrlcfg.StrMode Leave blank

6. Add SymCfg initial values:

e From the Local Variables page, expand the SymCfg parameter to
view additional parameters.

o Enter the following values in the Initial Value column for each

parameter.

Parameter Initial value
A_SymCfg.Service 1
A_SymCfg.Symbol 'UDINT_FromA'
A_SymCfg.Count Leave blank
A_SymCfg.DataType 200
A_SymCfg.0ffset Leave blank

The Local Variables selector should look similar to the following image.

v#’ v:ﬂ’

+ MEG_CIPEYMBOLIC 1
- A _CtrlCfg

. & _CtrlCfg.Cancel

. A CtrlCfg. TriggerType

B 2cuicfgSuMode
Bl [

B 2scfgSenvice

B 2smcrgsmbol

. B_SymCfg.Count

B 2 symcfaDatType

B Asmcgoifet

- ot v oft - ot - ot
MSG_CIPSYMBOL -
CIPCOMTROLCFG -
BOOL
UDINT 00
USINT

cpswoucere-] |- .
1

USINT
STRING "UDINT_Fromda

USINT 200
USINT

7. Configure initial values for TargetCfg

e From the ladder diagram POU, double-click the A_TarCfg variable to
open the global variables selector.

e Expand the TargetCfg parameter to view additional parameters.
o Enter the following values in the Initial Value column for each

parameter.

Parameter

Initial value

A_TarCfg.Path

4,192.168.1.19'

A_TarCfg.CipConnMode

1

A_TarCfg.UcmmTimeout

0

A_TarCfg.ConnMsgTimeout

0

A_TarCfg.ConnClose

Leave blank
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Verify correct IP

The User Global Variables selector should similar to the following
image.

- gt - a.p

~ gt - gt'  CIPTARG - gt - gt

- | A TarCfq CIPTARGETCFG ~
A_TarCfg.Path STRING '4192.168.1.19°
A _TarCfg.CipConnbdode USINT 1
A_TarCfg, UcramTimeout: UDINT I
A_TarCfg, ConnMsgTimeout UDINT 0

8. Add a contact:

o In the Toolbox, select Direct Contact and drag and drop it to the left
of the MSG_CIPSYMBOLIC function block input on the third ladder
rung.

¢ In the Variable Selector, assign the WriteValue variable to the
contact.

The third rung of your ladder diagram program for
MSG_CIPSYMBOLIC messaging should look similar to the following
image.

Wirite\alue

— |

e

Follow these steps to verify the IP address settings are correct on Controller B.

configuration on Controller

To verify the IP address:

1. Open the application workspace for the controller:

2. In Project Organizer, double-click the controller to open the controller
workspace.

3. In the controller workspace, expand Ethernet in the Controller tree
and then click Internet Protocol to display the controller configuration
page.

4. Verify the IP address settings are correct as identified in the following
table.
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IP configuration option Value

IP address 192.168.1.19
Subnet Mask 255.255.255.0
Gateway address 192.168.1.1

Results

The Internet Protocol options in your controller configuration page should
look similar to the following image.

Convert_String

¢ Length

. Swap

Create global variable for Follow these steps to create a Global variable for controller B.
Controller B

To create a Global variable:

1. In Project Organizer, double-click Global Variables to display the
Global Variables selector.

2. Type UDINT_FromA in the Name column.

3. Configure the remaining parameters:

e Verify the data type is UDINT.
o Verify the Read/Write attribute is selected.

The Global Variables selector should look similar to the following image.

Micro830-VAR + X

Scope:  Microgs0 - Filter...
Review the complete The following example shows the complete MSG_CIPSYMBOLIC messaging

program after it has executed.

program results
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Micro850-VAR + > I

Project Organizer Prog1-POU

Name: Q5_CIPG_CirlB

Scope: Micro850 - Filter...
Devices  Trends
| | B3 | Name a Logical Value Physical Value
=D Microds0
»  UDINT_FromA 0 NIA
=gl Programs
10_EM_DI_D0
i) Global Variables i i O O
@l User-Defined Function Blocks _10_EM_DI_01 D D
User-Defined Functions _10_EM_DI_02 O O
3] DataTypes _I0_EM_DI_03 O O

N
il =1 :

Wirnepk e

Controller B results

The following two images show the values for Controller B before and after
the messaging program is executed.
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Before the program executes

VAN icrod50-VAR & X [IarE

Project Organizer Progl-POU

SEREREREHA S Scope:  Micro850 +  Filter..
Devices  Trends
4 Name a Logical Value Physical Value
=BT Micro850
; > UDINT_FromA 0 NIA
(-Gl Programs
10_EM_DI_00
) Global Variables S O
-@0 User-Defined Function Blocks _|0_EM_DI_01 D
- User-Defined Functions _10_EM_DiI_02 D
@ DataTypes _I0_EM_DI_03 0O

After the program executes

Project Organizer * 0 X

MName: Q5_CIPG_CtrlE

Scope: Micro850 A Filter...
Devices  Trends
Name A Logical Value Physical Value
=BT Micro830
> UDINT_FromA 987654321 N/A

gl Programs

I0_EM_DI_00
& 7§ Global Variables ~I0_EM_DL

-@l User-Defined Function Blocks _I0_EM_DI_01
=1 User-Defined Functions _I0_EM_DI_02

~-E DataTypes _|O_EM_DI_03

ooooo

_|O_EM_DI_04

Examp|e: How to configure These examples describe how to configure Modbus communication to read
Modbus communication to status data from and write control data to a PowerFlex 4 drive using the

. MSG MODBUS on page 175 instruction.
read from and write to a
drive
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Micro830 wiring

This example uses a Micro830 controller with a SERIALISOL module plugged
into the first slot (Channel 5). A single PowerFlex 40 is connected, but the
diagram below shows how to wire for multi-drop. Refer to the user manual for
additional wiring information.

W o, eeoeeeeeee#

AK-U0-RJ45-TB2P is an RJ45 connector with 2 terminal blocks for RS485 communications

Modbus Read example

The following MSG_MODBUS instruction can be used to read status data
from the PowerFlex 40 drive.

Drive status

An "1807" indicates the drive is

Ready (bit 0 ON),

Active (bit 1 ON)

Commanded Forward (bit 2 ON)
Rotating Forward (bit 3 ON)
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232

e Status of some digital inputs on the drive
A "278" indicates 27.8Hz.

Refer to the PowerFlex user manual for additional information about Logic
Status word bits, error code descriptions, commanded and actual speeds, and
other status codes.

MSG_MODBUS Read configuration

The following image shows the variable options for the MSG_MODBUS
instruction block used to read status data from a PowerFlex 40 drive.

~ of] - o] - gt ~ gt
¥ M5G_MODEUS_1 M5G_MODI + Var -
- DZ_Icfg MODBUSLE = var -
D2 _lcfFg. Channel JIMT Wt -
DZ_|cfg, Trigger Type IJSINT Yar -
Dz _|cfg. Cmd JSIMT War -
02 _|cFg.ElementCnk JIMT Yar -
. - Dz_Tcfg MODBUSTE - Var =
DZ_Tcfg. Addr DIMT War -
= DZ_Tcfg.Mode IJSIMT Yar -
u - [Dz_laddr MODEBUSLC + ]
D2 _laddr[1] DR Wt -
D2_|addr[2] WORD Yar -
Dz _laddr[3] WiCIR D War -
02 _laddi4] WORD Y ar -
Dz _laddr[5] WCIR D War =

MSG_MODBUS Read variables

The following table identifies the variables and the values used to configure
the MSG_MODBUS instruction to read status data from a PowerFlex 4 drive.

Variable Value Description

*.Channel 5 Channel 5 - location of SERIALISOL module
*TriggerType 0 Trigger on False-to-True transition

*.Cmd 3 Modbus Function Code "03" - Read Holding Registers
* ElementCnt 4 Length

* Addr 8449 Powerflex Logic Status word address + 1

*Node 2 PowerFlex Node address

*_laddr{1] {data} PowerFlex Logic Status word

*_laddr{ 2] {data} PowerFlex Error Code

*_laddr{3] {data} PowerFlex Commanded Speed (Speed Reference)
*_laddr{4] {data} PowerFlex Speed Feedback (Actual Speed)
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MOV instruction example

The following images shows an example of using the MOV instruction to
move the *_I[1] array value to a Word, which allows you to directly access the
individual bits.

Times_OnGFEQ

Logsc_Sts.7 _I0_Embedded_
b I

Logic_Sis 8 0 _Embedded
s O—
Modbus Write example
The following MSG_MODBUS instruction is used to write control data to a
PowerFlex 40 drive.
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MSG_MODBUS Write configuration

The following image shows the variables and the values used to configure the
MSG_MODBUS instruction to write control data to a PowerFlex 4 drive.

T tame  Towaiee
] - ot "ot “ ot

- b
B - oskfo MODBUSLC ~ Var -

[ 03 kfg.Channel UINT Var -

[ 0odfo.TriggerType  USINT Var -

B oskfo.cmd USINT Var :

B oolcfgBementCnt  UINT Vor -

"
I

B oe rcg.ade UDINT Var -
B oa_rcig.node USINT Var -
B - 03 _taddr MODBUSLC ~ Var -
B Daladd(i) WORD Vor -
B 03add(2) WORD Var .
B 03 ledi(3) WORD Var -

MSG_MODBUS Write variables

The following table lists the variables, values and describes the purpose of

each variable.
Variable Value Description
*.Channel 5 Channel 5 - location of SERIALISOL module
* TriggerType 0 Trigger on False-to-True transition
*.Cmd 16 Modbus Function Code "16" - Write Holding Registers
* ElementCnt 2 Length
*Addr 8193 PowerFlex Logic Status word address + 1
*Node 2 Powerflex Node address
*_laddr{1] {data} PowerFlex Logic Command word
*_laddr{2] {data} PowerFlex Speed Reference word

Communication protocol The MSG_CIP function blocks support different communication protocols as
described in this section.

support
Function block support for message communication protocols.

Messaging Protocol Communication media Use this function block
Modbus/RTU client and server Through a Serial port configured as Modbus | MSG_MODBUS on page 175

RTU.
Modbus/TCP client and server Over the Ethernet instead of through a MSG_MODBUS? on page 181

serial port.
Ethernet IP client and server Through an embedded Ethernet channel. MSG_CIPSYMBOLIC on page 171

MSG_CIPGENERIC on page 163

CIP Serial client and server Ethernet cable or Serial cable. MSG_CIPSYMBOLIC on page 171
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ASCII

Through an RS-232 part configured with an | See ASCII serial port instructions on page 103.
ASCII driver.

Modbus RTU

Modbus is a half-duplex, master-slave communications protocol that allows a
single master to communicate with a maximum of 247 slave devices. The
Modbus network master reads and writes bits and registers. Modbus RTU is
supported by configuring the Serial port as Modbus RTU.

For more information about the Modbus protocol, refer to the Modbus
Protocol Specifications (available from http://www.modbus.org).

Modbus/TCP

The Modbus/TCP Server communication protocol uses the same Modbus
mapping features as Modbus RTU, but it is supported over the Ethernet
instead of through a Serial port.

The Micro850 controller supports up to 16 simultaneous Modbus TCP Server
connections. No protocol configuration is required other than configuring the
Modbus mapping table.

EtherNet/IP

Micro820 and Micro850 controllers support up to 16 simultaneous
EtherNet/IP server connections through an embedded Ethernet
communication channel on page 236. The channel can be used to connect a

Micro850 controller to various devices through a local area network using a 10
Mbps/100 Mbps transfer rate.

Common Industrial Protocol (CIP)

The CIP protocol is a transport and application layer protocol used for
messaging over EtherNet/IP, ControlNet, and DeviceNet networks that allows
HMISs to easily connect to a Micro830 or a Micro850 controller.

CIP explicit messaging

The CIP protocol is used for explicit messaging. Explicit Messaging
(configuration, data collection, and diagnostics) is used to transfer data that
does not require continuous updates. Explicit messaging is supported using
CIP Generic client messaging through the MSG_CIPGENERIC function block
and using CIP Symbolic client messaging through the MSG_CIPSYMBOLIC
function block.
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Embedded communication
channels

CIP Serial

CIP serial uses DF1 Full Duplex protocol, and provides point-to-point
connection between two devices. It combines data transparency (American
National Standards Institute ANSI - X3.28-1976 specification subcategory D1)
and 2-way simultaneous transmission with embedded responses (subcategory
F1)

Micro830 and Micro850 controllers support CIP Serial through an RS-232
connection to external devices, such as computers running RSLinx Classic
software, PanelView Component terminals (firmware revisions 1.70 and
above), or other controllers that support CIP Serial over DF1 Full-Duplex, such
as ControlLogix and CompactLogix controllers that have embedded serial
ports.

The Serial Port driver can be configured as CIP Serial, Modbus RTU, ASCII or
Shutdown through the device configuration tree.

The Micro820, Micro830, and Micro850 controllers have the following
additional embedded communication channels:

e Anon-isolated RS-232/485 combo port
e Anon-isolated USB programming port (Micro830 and Micro850 only)
e An RJ-45 ethernet port (Micro820, and Micro850 only)
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Use Compare instructions to compare Integer, Real, Time, Date, and String
values using an expression or a specific compare instruction.

Instruction Description

(=) Equal on page 237 Compares the first input to the second input to determine equality. For Integer, Real,
Time, Date, and String data types.

(>) Greater Than on page 240 Compares input values to determine whether the first is greater than the second.

(>=) Greater Than or Equal on page 242 Compares input values to determine whether the first is greater than or equal to the
second.

(<) Less Than on page 243 Compares input values to determine whether the first is less than the second.

(<=) Less Than or Equal on page 245 Compare input values to determine whether the first is less than or equal to the
second.

(<>) Not Equal on page 245 Compares input values to determine whether the first is not equal to the second.

Equal Performs an operation that compares the first input to the second input to

determine equality for Integer, Real, Time, Date, and String data types.
Operation details:

e Equality testing of Time values is not recommended for TON, TP, and
TOF instruction blocks.

o The Real data type is not recommended when comparing values for
equality because numbers in the math operation are rounded
differently than those that appear in the variable output display.
Consequently, two output values may appear equal in the display,
though evaluate as false. For example, 23.500001 compared to
23.499999, both display as 23.5 in the variable input display, but are not
equal in the controller.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Function enable.
TRUE - execute the equality comparison.
FALSE - there is no comparison.
Applies only to Ladder Diagram programs.
il Input BOOL Allinputs must be the same data type.
SINT The Time input applies to the Structured Text, Ladder Diagram and Function Block
USINT Diagram languages.
BYTE The Real data type is not recommended.
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
238
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Parameter

Parameter Type

Data Type Description

i2

Input

BOOL
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol

Output

BOOL TRUEifiT=1i2.

Compare Real Values using Subtraction (-) ABS, and Less than (<)
example

The Real data type is not recommended when comparing values for equality
because of differences in the way numbers are rounded. Two output values

may appear equal in a Connected Components Workbench display, but will
evaluate as false.

For example, 23.500001 compared to 23.499999 will both display as 23.5 in the
variable input display, but will not be equal in the controller.
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Greater than

240

To test whether two Real data type values are equal, you can use a Subtraction
instruction to get the difference between the values and then determine if the
difference is Less Than an established precision value. See the following LD
program example for comparing two Real data type values.

L Ve for comparisian

1 p————N EMD

[ DOifimrmnos

Get the absolube vahie of Dl erence:

2 tEN EMD
[hfermnoe DOifimrmnos
-4 ABS =
A ety B TRUET Diference i smaler than the desired Precision
3 A _equals B
3 EN o G
[efmrmnce

Fercizim

Equal (=) Structured Text example

(* ST Equivalence: *)
aresult := (10 = 25); (* aresult is FALSE *)
mresult := (fab" = "ab"); (* mresult is TRUE *)

Compares Integer, Real, Time, Date, and String input values to determine
whether the first is greater than the second.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type

Description

EN

Input

BOOL

Instruction enable.

TRUE - execute the input comparison.
FALSE -there is no comparison.

Applies only to Ladder Diagram programs.

Input

SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

Input

SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

Allinputs must be the same data type.
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ol Output | BooL | TRUE i 1> 2
Greater than (>) Structured Text example
(* ST Equivalence: *)
aresult = (10 > 25); (* aresult is FALSE *)
mresult = (fab®" > "a"); (* mresult is TRUE *)
Greater than or equal Compares Integer, Real, Time, Date, and String input values to determine
whether the first is greater than or equal to the second.
For TON, TP, and TOF, equality testing of Time values is not recommended.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the input comparison.
FALSE - there is no comparison.
Applies only to Ladder Diagram programs.
il Input SINT Allinputs must be the same data type. The Time input applies to the Structured Text, Ladder
USINT Diagram and Function Block Diagram languages.
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
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i2 Input SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
ol Output BOOL TRUE if i >=1i2.
Greater than or equal (>=) Structured Text example
(* ST Equivalence: *)
aresult := (10 >= 25); (* aresult is FALSE *)
mresult := (fab" >= "ab"); (* mresult is TRUE *)
Less than Compares Integer, Real, Time, Date, and String input values to determine
whether the first is less than the second.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
+EN
+il
Lz
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the input comparison.
FALSE - there is no comparison.
Applies only to Ladder Diagram programs.
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il Input SINT Allinputs must be the same data type.
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
i2 Input SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol Output BOOL TRUEif i1 <i2.

Less than (<) Structured Text example

(* ST Equivalence: *)

aresult := (10 < 25); (* aresult is TRUE *)
mresult := ("z" < "B"); (* mresult is FALSE *)

(* IL equivalence: *)

LD 10
LT 25
ST aresult
LD 7
LT B
ST mresult

244 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 10 Compare instructions

Less than or equal Compares Integer, Real, Time, Date, and String input values to determine
whether the first is less than or equal to the second.

For TON, TP, and TOF, equality testing of Time values is not recommended.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the input comparison.
FALSE - there is no comparison.

Applies only to Ladder Diagram programs.

il Input SINT - USINT - BYTE - INT - Allinputs must be the same data type. The Time input applies to the Structured
UINT - WORD - DINT - UDINT - [ Text, Ladder Diagram and Function Block Diagram languages.

DWORD - LINT - ULINT -
LWORD - REAL - LREAL - TIME -
DATE - STRING

i2 Input SINT - USINT - BYTE - INT -
UINT - WORD - DINT - UDINT -
OWORD - LINT - ULINT -
LWORD - REAL - LREAL - TIME -
DATE - STRING

ol Output BOOL TRUE if i1 <=i2.

Less than or equal (<=) Structured Text example

(* ST Equivalence: *)

aresult = (10 <= 25); (* aresult is TRUE *)
mresult = (fab" <= "ab"); (* mresult is TRUE *)

Not equal Compares Integer, Real, Time, Date, and String input values to determine
whether the first is not equal to the second.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

EN

Input

BOOL Instruction enable.

TRUE - execute current compare computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

Input

BOOL Allinputs must be the same data type.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

246
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Input

BOOL
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol

Output

BOOL TRUE - if first <> second.

Not equal (<>) Structured Text example

(* ST Equivalence: *)

aresult := (10 <> 25); (* aresult is TRUE *)
mresult := (fab" <> "ab"); (* mresult is FALSE *)
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Counter instructions

Use Counter instructions to control operations based on the number of

events.
Instruction Description
CTD on page 249 Counts integers from a given value down to 0, Tby 1.
CTU on page 251 Counts integers from 0 up to a given value, 1by 1.
CTUD on page 253 Counts integers from 0 up to a given value, 1by 1, or from a given value down to 0, 1by 1.

CTD (count dOWI‘I) Counts integers from a given value down to o, 1 by 1.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

o cror B
CTD

={_[ O

* | 0AD OV =

- P

N, ~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

cD Input BOOL Counts down.
TRUE - Rising edge detected, count down in increments of one.
FALSE - Falling edge detected, hold the counter value at the same value.

LOAD Input BOOL Load verifies the PV value against the count down value.
TRUE - set CV=PV.
FALSE - Continue incrementing count down by one.

PV Input DINT Programmed maximum value of the counter.

0 Output BOOL Indicates whether the count down instruction has resulted in a number less than or
equal to the maximum value of the counter.

TRUE - Counter result <=0 (Underflow condition).

FALSE - Counter result >0.

cv Output DINT Current counter value.
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CTD Function Block Diagram example

-y
m

CTD Ladder Diagram example

CTD1
CTD
CD o]
load | " CounterResult
=+ [ OAD CV 2=
InitizlValue
-t PV

CTD Structured Text example

cto_1ff
woid CTD_1{BOOL CO, BOOL LOAD, DIMT P
Twpe : CTD, Down counker

1! ImitialValue := 10;
2 CTDh 1ied, load, InitialValue):;

(*ST Equivalence: CTD1 is an instance of block *)
CTDai(trigger,load_cmd,100);
underflow := CTD1.Q;

result := CTD1.CV;
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CTU (count up)

Results

a5l Variable Monitoring

= O X

User Global Variables - Micro850  Local Varables - RA_CTO_LD  System Variables - Micro850 /0 - Micro850  Defin * | *

.“ Logical¥alue | PhysicalValue | Imitial Value Data Type
i ot

load

Imitial alue

CounterR esult

cd

- :-..f’
M/ BOOL
10 M DINT
3

M/ BOOL

N

i

B - EEE R C e e
= (T

Close

CTU counts (integers) from o up to a given value, 1 by 1.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

& cT ¥

CTu ‘
={"l] O
4 RESET cv e
- P
b ~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
cu Input BOOL Counts upward.
TRUE - Rising edge detected, count upward in increments of one.
FALSE - Falling edge detected, hold the counter value at the same value.
RESET Input BOOL Reset verifies the PV value against the count upward value.
TRUE - set the CV value to zero.
FALSE - Continue incrementing count upward by one.
PV Input DINT Programmed maximum value of the counter.
0 Output BOOL Indicates whether the count up instruction has resulted in a number greater than or
equal to the maximum value of the counter.
TRUE - Counter result =>PV (Qverflow condition).
FALSE - Counter result < PV
cv Output DINT Current counter result.
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252

CTU Function Block Diagram example

CHET
CT
S S
S e O
T
e -~
CTU Ladder Diagram example
CTu_1
CTU
cu Q
reset | [ CounterResult
- HESEI— Cu -
Maximum'/ale
—_— w

CTU Structured Text example

cTU 1

void CTU_L{BOOL CU, BOOL RESET, DIMT PY)
Twpe : CTU, Up counter

1 MaximuaWalue := 10;
2 CTO 1fcu, reset, MaximumWalue]:
(* ST Equivalence: CTU1 is an instance of CTU block™)

CTUl(trigger,NOT(auto_mode),100);
overflow := CTU1.Q;
result := CTU1.CV;
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CTUD (count up down)

Results

o5l Variable Monitoring - O >

User Global Variatles - Micro850  Local Varisbles - RA_CTU_LD  Spstem Variables - Mico850 1O - M|+ |

. Logical Value | PhysicalValue | Initial Value Data Type
| - ot - ot - ot

renet Mt BOOL -
W zamumialee 10 IS DINT =
cu < Bk BooL -
gcot [ ]. J. [ W Jou
CounteiResult 1 IS DINT -
I [
Close

Counts integers from o up to a given value, 1 by 1, or from a given value down
too,1by1

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

E crun 1 \
CTUD

="l QL=

=0 Qb=

= RESET C\V

+ LOAD

- P

e

A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
cu Input BOOL TRUE - Rising Edge detected, count up.
cD Input BOOL TRUE - Rising Edge detected, count down.
RESET Input BOOL Reset dominant (highest priority when determining instruction behavior) command.
(CV =0 when RESET is TRUE).
LOAD Input BOOL Load command.
TRUE - set CV =PV.
PV Input DINT Programmed maximum value.
ou Output BOOL Overflow.
TRUE - when CV >=PV.
0D Output BOOL Underflow.
TRUE - when CV <= 0.
cv Output DINT Counter result.
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254

CTUD Function Block Diagram example

CTUD Ladder Diagram example

cu overflow

cd I . underflaw
reset . . CounterResutt
load . .

_ ;

CTUD Structured Text example

1: eou := TRUE:

2i wod := TRUE:

3 reset := FAL3IE:

4 load := FAL3ZE:

5 pwv o= 10;

6 CTUOD 1(eu, cd, reset, load, pv);
CTUD 1

woid CTUD_1(BOOL CU, BOOL C0, BOOL RESET, BOOL LOAD, DINT PY)
Type : CTIUD, Up-down counker

(* ST Equivalence: We suppose CTUD1 is an instance of block™)

CTUD1(triggerl, trigger2, reset cmd, load _cmd,100);
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full = CTUD1.QU;
empty := CTUD1.QD;
nb_elt = CTUD1.CV;
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ANY_T0_BOOL

Data conversion instructions

Use Data conversion instructions to convert the data type of a variable to a
different data type.

Instruction

Description

ANY_T0_BOOL on page 257

Converts a non-Boolean value to a Boolean.

ANY_TO_BYTE on page 268

Converts a value to a Byte.

ANY_TO_DATE on page 259

Converts a String, Integer, Real, or Time data type to Date data type.

ANY_TO_DINT on page 261

Converts a value to a Double Integer.

ANY_TO_DWORD on page 262

Converts a value to a Double Word value.

ANY_TO_INT on page 263

Converts a value to an Integer.

ANY_TO_LINT on page 264

Converts a value to a Long Integer.

ANY_TO_LREAL on page 265

Converts a value to a Long Real.

ANY_TO_LWORD on page 266

Converts a value to a Long Word.

ANY_TO_REAL on page 267

Converts a value to a Real.

ANY_TO_SINT on page 268

Converts a value to a Shart Integer.

ANY_TO_STRING on page 268

Converts a value to a String.

ANY_TO_TIME on page 270

Converts a value to the Time data type.

ANY_TO_UDINT on page 271

Converts a value to an Unsigned Double Integer.

ANY_TO_UINT on page 272

Converts a value to an Unsigned Integer.

ANY_TO_ULINT on page 273

Converts a value to an Unsigned Long Integer.

ANY_TO_USINT on page 274

Converts a value to an Unsigned Short Integer.

ANY_TO_WORD on page 275

Converts a value to a Word.

Converts a non-Boolean value to a Boolean value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type

Data Type Description

EN Input

BOOL Instruction enable.

TRUE - execute the conversion to Boolean computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

il Input

SINT Any non-Boolean value.
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol Output

BOOL Boolean value.

ANY_TO_BYTE

ANY_TO_BOOL Structured Text example

(* ST Equivalence: *)

ares := ANY_TO_BOOL (10); (*aresis TRUE *)

tres := ANY_TO_BOOL (t#0s}; (* tres is FALSE *)
mres := ANY_TO_BOOL (‘FALSE) (* mres is FALSE *)

Converts a value to an 8-bit Byte value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_BYTE
il ol

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the conversion to Byte computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
il Input BOOL Any non-Byte value.
SINT
USINT
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
ol Output BYTE An 8-bit Byte value.
ENO Output BOOL Enable out.
Applies only to Ladder Diagram programs.
ANY_TO_BYTE Structured Text example
(* ST Equivalence: *)
bres := ANY_TO_BYTE (true); (*bresis1*)
tres := ANY_TO_BYTE (t#0s46ms); (*tres is 46 *)
mres := ANY_TO_BYTE (0198); (* mresis 198 *)
ANY_TO_DATE Converts a String, Integer, Real, or Time data type to Date data type.

Boolean, Byte, and Word date types are supported but are not recommended.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_DATE
il ol

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the conversion to the Date computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
il Input BOOL o Strings are directly converted to DATE data type and must be in the format of YYYY-MM-DD,
SINT DATE#YYYY-MM-DD, or D#YYYY-MM-DD.
USINT o Integers and Real, which must be positive, are in units of seconds and added to the date
BYTE 1970-01-01.
INT o Time is added to the date 1970-01-01.
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
STRING
ol Output DATE Converted date value. Errars during conversion (such as a negative date) results in an INVALID
result.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_DATE Function Block Diagram example

ANY_TO_DATE

String_T

ANY_TO_DATE Ladder Diagram example

Comvert string drectly to Date Type

ANY_TO_DATE

EN ENO

Strng_Type Date_Type
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ANY_TO_DATE Structured Text example

Rk = ANY TO DATE(Time Type); [* Add Tim= data typs= oo 1570-01-01. =)

B2 vasiabls Menitaring - [m] =

User Global Visiebos - MicrpS50  Lescal Variables - Freg2  Syptees Viviables - M350 /D - MicroB50 | Define|* [ * |

IS 7 e [ Ay

I:l-nq_'l'j.pu D1970:0-03  [HU

L ]

Cose

ANY_TO_DINT Converts a value to 32-bit Double Integer value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the conversion to the 32-bit Double Integer computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input BOOL Any value other than a Double Integer.
SINT
USINT
BYTE
INT
UINT
WORD
UBINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol Output DINT A 32-bit Double Integer value.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
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ANY_TO_DINT Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_DINT (true); (*bresis1*)

tres := ANY_TO_DINT (t#1s46ms); (* tres is 1046 *)

mres := ANY_TO_DINT (0198 (* mres is 198 *)
ANY_TO_DWORD Converts a value to a 32-bit double Word value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_DWORD"
i1 ol

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the conversion to the 32-bit double Word computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input BOOL Any value other than a double word.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol Output DWORD A 32-bit double Word value.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
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ANY_TO_DWORD Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_DWORD (true); (*bresis1*)
tres := ANY_TO_DWORD (t#1s46ms); (* tres is 1046 *)
mres := ANY_TO_DWORD (‘'0198'); (* mres is 198 *)

ANY_TO_INT Converts a value to a 16-bit Integer value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the conversion to the 16-bit Integer computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
il Input BOOL Any non-16-bit Integer value.
SINT
USINT
BYTE
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
ol Output INT A16-bit Integer value.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
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ANY_TO_INT Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_INT (true); (*bresis1*)
tres := ANY_TO_INT (t#0s46ms); (*tresis 46 *)
mres := ANY_TO_INT ('0198; (* mres is 198 *)

ANY_TO_LINT Converts a value to a 64-bit Long Integer value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
ANY_TO_LINT
i ol
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the conversion to the 64-bit Long Integer computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
il Input BOOL Any value other than a Lang Integer.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
ol Output LINT A 64-bit Long Integer value.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
264
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ANY_TO_LINT Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_LINT (true}; (*bresis1%)
tres := ANY_TO_LINT (t#0s46ms); (*tresis 46 %)
mres := ANY_TO_LINT (0198'); (*mresis198 %)
ANY_TO_LREAL Converts any value to a Long Real value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_LREAL
il ol

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the conversion to the long Real computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input BOOL Any value other than a long Real.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
TIME
DATE
STRING

ol Output LREAL Along real value.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_LREAL Structured Text example

(* ST Equivalence: *)
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bres := ANY_TO_LREAL (true); (*bresis1.0%)

tres := ANY_TO_LREAL (t#1s46ms); (* tres is 1046.0 *)

ares := ANY_TO_LREAL (198); (*aresis198.0 *)
ANY_TO_LWORD Converts a value to a 64-bit Long Word value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_LWORDD®
il ol

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the conversion to the 64-bit Long Word computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input BOOL Any value other than a Lang Word.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
REAL
LREAL
IME
DATE
STRING

ol Output LWORD A 64-bit Long Word value.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_LWORD Structured Text example
(* ST Equivalence: *)

bres := ANY_TO_LWORD (true); (*bresis1*)
tres := ANY_TO_LWORD (t#0s46ms); (*tresis 46 %)
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mres := ANY_TO_LWORD ('0198); (* mres is 198 *)

ANY_TO_REAL Converts a value to a Real value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
ANY_TO_LREAL ¢
il ol
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the conversion to the Real computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
il Input BOOL Any value other than Real.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
LREAL
TIME
DATE
STRING
ol Output REAL Areal value.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_REAL Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_REAL (true); (*bresis1.0%)
tres := ANY_TO_REAL (t#1s46ms); (*tresis1046.0 %)
ares := ANY_TO_REAL (198); (*aresis198.0 %)
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ANY_TO_SINT Converts a value to a Short Integer value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
ANY_TO_SINT
il ol

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the conversion to the 8-bit Short Integer computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

il Input BOOL Any non-Short Integer value.
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol Output SINT A Short Integer value.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_SINT Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_SINT (true); (*bresis1*)

tres := ANY_TO_SINT (t#0s46ms); (*tresis 46 *)

mres := ANY_TO_SINT ('0198'); (* mres is -58*)
ANY_TO_STRING Converts a value to a String value.
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Operation details:

When converting a REAL data type to a String the ANY_TO_STRING
instruction uses the IEEE 754 format.

o ANY_TO_STRING converts 125.0 to 1.25000E+02
When the target string length is 5 chars:

e ANY_TO_STRING converts 125.0 to 1.25000E+02 and outputs 1.250
to the target string.

e Consider creating a user-defined function block to convert from
Exponential notation to number.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_STRING

i1

ol

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type

Description

EN

Input

BOOL

Instruction enable.

TRUE - execute the conversion to String computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.

Input

BOOL
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE

Any value other than String.
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ol Output STRING If IN is a Boolean, 'FALSE' or TRUE'.
If IN is an Integer or a real, a decimal representation.
If INis a TIME, can be:
TIME timel
STRING sl
timel:=13 ms;
s1:=ANY_TO_STRING(timel);
(*s1="0s13"*).
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
ANY_TO_STRING Structured Text example
(* ST Equivalence: *)
bres := ANY_TO_STRING (TRUE}; (* bresis TRUE' *)
ares := ANY_TO_STRING (125); (*ares is 125'*)
ANY_TO_TIME Converts a non-Time or non-Date value to a Time value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
ANY_TO_TIME
i ol
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - execute the conversion to the Time computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
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il Input BOOL Any positive value other than a Time or Date data type.
SINT IN(or integer part of IN if it is real) is the number of milliseconds.
USINT STRING (number of millisecands, for example, a value of 300032 represents 5
BYTE minutes and 32 milliseconds).
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
STRING
ol Output TIME Time value represented by IN. A value of 1193h2m47s295ms indicates an invalid time.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
ANY_TO_TIME Structured Text example
(* ST Equivalence: *)
ares := ANY_TO_TIME (1256); (* ares := t#1s256ms *)
rres := ANY_TO_TIME (1256.3); (* rres := t#1s256ms *)
ANY_TO_UDINT Converts a value to a 32-bit Unsigned Double Integer value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
ANY_TO_UDINT
i1 ol
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.

TRUE - execute the conversion to the 32-bit Double Integer computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
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il Input BOOL Any value other than an Unsigned Double Integer.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol Output UDINT A 32-bit Unsigned Double Integer value.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_UDINT Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_UDINT (true); (*bresis1*)

tres := ANY_TO_UDINT (t#1s46ms); (* tres is 1046 *)

mres := ANY_TO_UDINT ('0198"); (* mres is 198 *)
ANY_TO_UINT Converts a value to an Unsigned Integer value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
ANY_TO_UINT
i1 ol

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.
TRUE - execute the conversion to the 16-bit Unsigned Integer computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.
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Input

BOOL Any non-Unsigned Integer value.
SINT
USINT
BYTE
INT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol

Output

UINT An Unsigned Integer value.

ENO

Output

BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_ULINT

ANY_TO_UINT Structured Text example
(* ST Equivalence: *)

bres := ANY_TO_UINT (true); (*bresis1*)

tres := ANY_TO_UINT (t#0s46ms); (*tresis 46 *)
mres := ANY_TO_UINT ('0198); (* mres is 198 *)

Converts a value to a 64-bit Unsigned Long Integer value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_ULINT
il ol

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

EN

Input

BOOL Instruction enable.

TRUE - execute the conversion to the 64-bit Unsigned Long Integer computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.
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il Input BOOL Any value other than an Unsigned Long Integer.
SINT
USINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol Output ULINT A 64-bit Unsigned Long Integer value.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

ANY_TO_ULINT Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_ULINT (true): (*bresis1*)

tres := ANY_TO_ULINT (t#0s46ms); (*tresis 46 *)

mres := ANY_TO_ULINT ('0198'); (* mres is 198 *)
ANY_TO_USINT Converts a value to an Unsigned Short Integer value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ANY_TO_USINT
il ol

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the conversion to the 8-bit Unsigned Short Integer computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.
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il Input BOOL Any non-Short Integer value.
SINT
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING
ol Output USINT An Unsigned Short Integer value.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
ANY_TO_USINT Structured Text example
(* ST Equivalence: *)
bres := ANY_TO_USINT (true); (*bresis1*)
tres := ANY_TO_USINT (t#0s46ms); (*tresis 46 *)
mres := ANY_TO_USINT (‘0198'); (* mres is 198 *)
ANY_TO_WORD Converts a value to a 16-bit Word value.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
ANY_TO_WORD
i ol
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.

TRUE - execute the conversion to the 16-bit Word computation.
FALSE - there is no computation.

Applies only to Ladder Diagram programs.
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il

Input

BOOL Any value other than a WORD value.
SINT
USINT
BYTE
INT
DINT
UDINT
DWORD
LINT
ULINT
LWORD
REAL
LREAL
TIME
DATE
STRING

ol

Output

WORD A Word value.

ENO

Output

BOOL Enable output.
Applies only to Ladder Diagram programs.

276

ANY_TO_WORD Structured Text example

(* ST Equivalence: *)

bres := ANY_TO_WORD (true); (*bresis1*)

tres := ANY_TO_WORD (t#0s46ms); (*tresis 46 *)
mres := ANY_TO_WORD ('0198); (* mres is 198 *)
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AVERAGE

Data manipulation instructions

Use Data manipulation instructions to alter the output data to change the
status without altering the program.

Instruction Description

AVERAGE on page 277 Calculates a running average over a number of a defined samples.

COP on page 278 Copies the binary data in the source element to the destination element.
MAX on page 285 Calculates the maximum of two integer values.

MIN on page 284 Calculates the minimum of two integer values.

Calculates a running average over a number of a defined samples and stores
the value at each cycle.

Operation details:

e The defined number of samples (N) cannot exceed 127.

e When setting or changing the value for N, set RUN to FALSE, then set
it back to TRUE.

e Ifthe RUN command is FALSE (reset mode), the output value is equal
to the input value.

e When the maximum number of stored values is reached, the first

stored value is erased by the last one.

Using floating-point data types could result in inaccurate calculations

due to the rounding limitations inherent in floating-point

mathematics.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

i AVERAGE 1 B
AVERAGE

= RLN XOUT =

= M

= [y

L A

Use this table to help determine the parameter values for this instruction.
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Parameter

Parameter Type

Data Type Description

RUN

Input

BOOL TRUE =run
FALSE = reset

XIN

Input

REAL Any real variable.

Input

DINT Application defined number of samples.

XOUT

Output

REAL Running average of XIN value.

ENO

Output

BOOL Enable output.
Applies only to Ladder Diagram programs.

cop

278

AVERAGE Function Block Diagram example

" AVERAGEN
AVERAGE

PHES el

b XIN

lﬁ

Varizble

4

b, -

AVERAGE Ladder Diagram example

AVERAGE 1
AVERAGE
RUN ENO

Wanable ' [ output

X XOUT 4=
Mumber

AVERAGE Structured Text example

AVERAGE 1

woid AYERAGE_1(BEOOL RUM, REAL RIM, DINT M)
Tvpe : AYERAGE, Running average over N samples

1 LVERLGE 1(run, Variabhle, Number):
2 output := AVERAGE 1,XOUT:

(* ST Equivalence: AVERAGET1 an instance of an AVERAGE block *)

AVERAGE1((auto_mode & store_cmd), sensor_value, 100);
ave_value := AVERAGE1.XOUT;

Copies the binary data in the source element to the destination element. The
source element remains unchanged.
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Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

v CcoP 7 B
COP
* Enable SIS

* Src

» SrcOffzet
= Dest

* DestOffset
= | ength

* Siwap

b, A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description

Enable Input BOOL Instruction block enable. COP is level triggered.
TRUE - perform copy.
FALSE - the function block is idle.

Sre Input BOOL DWORD The source element for copying, one-dimensional array or non-array.
SINT REAL If the source is a STRING data type the destination must be a either a STRING data
USINT TIME type or a USINT (UCHAR and BYTE) data type. If it is not, a data type mismatch is
BYTE DATE reported.
INT STRING
UINT LWORD
WORD ULINT
DINT LINT
UDINT LREAL
SrcOffset Input UINT The input parameter that defines the starting point of a one-dimensional array
within the source data to start the copying process.
Set the offset to 0:
e [fitisnot an array data type,
or
e To copy from the first element for a one-dimensional array data type.
Dest Input BOOL DWORD The destination element to store the copied value from the one-dimensional
SINT REAL array or non-array source element.
USINT TIME If the destination is a STRING data type the source must be either a STRING data
BYTE DATE type or a USINT (UCHAR and BYTE) data type. If it is not, a data type mismatch is
INT STRING reported.
UINT LWORD
WORD ULINT
DINT LINT
UDINT
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DestOffset Input UINT The input parameter that defines the starting point within the destination data to
store the copied elements.
Set the offset ta 0:
o [fitisnot an array data type,
or
o To copy from the first element for a one-dimensional array data type.
Length Input UINT The number of destination elements to copy.
When the destination is a STRING data type, it indicates the number of strings to be
copied.
Swap Input BOOL Byte-swapping happens before extracting and manipulating high and low 8-bit
parameters.
o With Swap enabled, the byte order is reversed before the high and low bytes
are processed. For instance, a 16-bit value like 0x1234, with high byte 0x12 and
low byte 0x34, would have its byte order reversed to 0x3412.
o With Swap disabled, the high and low bytes remain in their original order. For
instance, in a 16-bit value like OXABCD, where the high byte is 0xAB and the low
byte is 0xCD, the byte order stays the same.
A swap operation does not occur if:
e The source data type or the destination data type is a STRING,
or
o |f both the source and the destination are 1-byte length data.
Sts Output UINT Status of the copy operation. The definitions for the Sts parameter are defined in
COP status codes.
ENO Output BOOL Enables output.
Applies only to Ladder Diagram programs.
COP status codes (Sts)
The following table describes the COP status codes.
COP Status code | Status description
0x00 No action taken (not enabled).
0x01 COP function block success.
0x02 Destination has spare bytes when copying from String.
0x03 Source data are truncated.
280
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COP Status code | Status description

0x04 Copy length is invalid.

0x05 Data type mismatch when there is String Data type as either source or destination.
0x06 Source data size is too small for copy.

0x07 Destination data size is too small for copy.

0x08 Source Data offset is invalid.

0x09 Destination Data offset is invalid.

0x0A Data is invalid in either source or destination.

COP Function Block Diagram example

COP Ladder Diagram example

ElementSourcs

CopyStatus

Sourcelffset

ElemDest

DestOffset

ElementLength

SwapBytes
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Copy to a different data
type

COP string array example

COP Structured Text example

CCP_'_[EnatleCc\py, ElementSource, SourceQffset, SourceDest,
DestOff=et, ElementLength, SwapBytes):
output :=COP_1.35T5;

L B e

When a copy to or from a String data type is performed, the ODVA short
String format is used for data in the USINT array.

When COP on page 278 is used between any other pair of data types, the copy
operation is valid, even if the data type in the source is not the same as the
data type in the destination, and even when they are not in a valid format. The
logic must be validated at the application level.

From a USINT array to a String array

To copy a USINT array to a String array, the data in the USINT array must be
in this format:

e Bytel: Length of first String

e Byte2: First Byte Character

e Byte3: Second Byte Character

e Byte n: Last Byte Character

e Byte (n+1): Length of second String

e Byte (n+2): First Byte Character for second String

The following example shows a COP on page 278 instruction copying a string
array into Usint array. The COP instruction skips all the elements in the

source array with Zero length.
For this example:

e Length is specified as 4 bytes.

e Number of Destination Elements to copy is 4 bytes.

o Allthe array elements with Zero length (blanks) are skipped.

e The COP instruction finds a non zero length element in the string
array[1], which is copied into the designation Usint array[1] with 1.
One is the length of the string in String array[1]) and Usint array[2] is
65, which is the ASCII code of "A".

e The COP instruction finds a non zero length element in String
array[10] which is "a", which is copied into destination Usint array([3]
with 1. One is the length of string in String array[10]) and Usint
array[4] is 97 which is ASCII code of "a".

Ladder Diagram
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Logical ¥alue
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MIN (minimum) Calculates the minimum of two integer values.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description

EN Input BOOL Instruction enable.

TRUE - execute the minimum integer value computation
FALSE - there is no computation.

Applies to Ladder Diagram programs.

INT Input DINT Any signed integer value.

IN2 Input DINT Cannot be Real.

MIN Output DINT Minimum of both input values.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

MIN Function Block Diagram example

MIN Ladder Diagram example

MIM
EM END

inl T 1 TV

=+ IN1 MIM 2=

= IN2
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MAX (maximum)

MIN Structured Text example

M|
DINT MIN(DINT IM1, DINT INZ)
Mirirnurn

1 inl := 3:

© inz := 10

3 minimum := MIN{inl, inZ);

(* ST Equivalence: *)

new_value := MAX (MIN (max_value, value), min_value);

(* bounds the value to the [min_value..max_value] set *)

Resu

Its

85 Varizble Monitering

User Global Vanables - Micro850  Local Variables - RA_MIN_LD | System Vaniables - MicroB50 140 - MicroB50 | 4] * |

[ | - ot - gt -k

il

. i 10 A, u
yuleeoa 3 qws ] ] @ Jont

- O b

3 N T m [
DINT

Close

Calculates the maximum of two integer values.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type

Description

EN

Input

BOOL

Instruction enable.

TRUE - execute maximum integer value computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

INT

Input

DINT

Any signed integer value.
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IN2 Input DINT Cannot be Real.
MAX Output DINT Maximum of both input values.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.

MAX Function Block Diagram example

MAX Ladder Diagram example

MAK,
EM EMOD
inl Mazci mum
=t [M1 MAK, g
ing
= M2

MAX Structured Text example

Maxlf
DINT MAX(DIMT M1, DIMT INZ)
Mairnurn

i D)

i INz := 10;

INZ) ;

3 Maximwuam := MLX[IN1,
(* ST Equivalence: *)
new_value := MAX (MIN (max_value, value), min_value);

(* bounds the value to the [min_value..max_value] set *)
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Results
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Chapter 14

What is a High-Speed
Counter?

High-Speed Counter (HSC) instructions

Use High-speed counter instructions to monitor and control the high-speed
counter.

Instruction Description

HSC on page 290 | HSC applies high presets, low presets and output source values to the high-speed counter.

HSC_SET_STS on [ HSC_SET_STS manually sets or resets the HSC counting status.
page 305

A high-speed counter detects and counts narrow (fast) pulses and then issues
specialized instructions to initiate control operations when the detected
counts reach their preset values. Control operations include the automatic
and immediate execution of the high-speed counter interrupt routine and the
immediate update of outputs based on the configured source and mask
pattern.

High-speed counter capabilities

Because HSC instructions have high-performance requirements, their
operation is performed by custom circuitry that runs in parallel with the main
system processor. Enhanced capabilities of High-Speed Counters (HSC)
include:

e 100 kHz operation high-speed direct control of outputs

e 32-bit signed integer data (count range of + 2,147,483,647)

e Programmable high and low presets

e Overflow and underflow setpoint

e Automatic interrupt processing based on accumulated count

e Run-time editable parameters (from the user control program) HSC
instruction operation

Micro800 controller support for HSC

All Micro830, Micro850 and Micro870 controllers, except for 2080-LCxx-AWB,
support up to six HSC inputs. HSC functionality is implemented in Micro8oo
controllers using high-speed counter hardware (embedded inputs in the
controller), and the HSC instruction in the application. The HSC instruction
on page 289 configures the high-speed counter hardware and updates the
image accumulator.
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High-Speed Counter (HSC) instructions

HSC (high-speed counter)

290

IMPORTANT ' The HSC function can only be used with the controller's embedded I/0. It cannot be

used with expansion I/0 modules.

HSC applies high presets, low presets and output source values to the
high-speed counter.

Operation details:

e Programmable Limit Switch (PLS) is enabled by setting the
HSCAppData.PLSEnable parameter to True.

e The PLSPosition parameter is reset after a full cycle completes and the
HSCSTS.HP value is reached.

This instructions applies to the Micro830, Micro850, and Micro870

controllers

Languages
Text.

supported: Function Block Diagram, Ladder Diagram, Structured

* Enahble

* HscCmd

#* HzcStsinfo

= FlzData

e

"~ e T g

= Hzchpplata

HSC

A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction block rung state.
TRUE - the timer starts incrementing.
FALSE - the function block is idle.
The recommendation is not to use the EN parameter with the HSC function block because when EN
is set to FALSE the timer continues to increment.
Applies only to Ladder Diagram programs.
Enable Input BOOL Enable instruction block.
TRUE - execute the HSC operation specified in the HSC command parameter.
FALSE - no HSC commands are issued.
HscCmd Input USINT Issues commands to the HSC.
HSCAppData Input HSCAPP on page | HSC application configuration, which is usually only needed once.
292
HSCStslnfo Input HSCSTS on page | HSC dynamic status, which is continuously updated during HSC counting.
295
PlsData Input PLS on page 302 | Programmable Limit Switch (PLS) data structure.
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Sts Output UINT HSC execution status.

HSC status codes:

o 0x00 - No action taken (not enabled).
o 0x01- HSC execution successful.

o 0x02 - HSC command invalid.

o 0x03 - HSC 1D out of range.

o 0x04 - HSC configure errar.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

HSC Function Block Diagram example

hc sis
+— HacCmrd St 4=
had
=t Haclm
Fesi
== HscSisln
P
== FisD=ia

HSC Structured Text example

BsC_1fi]
weid HSC_1(BOOL Enable, USINT HecCmd, HSCAPP HscAppData, H3C5TS HscStslnfo, PLS[1.1] PlsDrata)
Type : HSC, Apply highflow pressts and autput source to high-speed caunter,

1 H3C 1{enable, hc, had, hsi, pd):

stz := H3IC 1.3ts;
HSCCmd values The following table describes the HSC commands for each HSC command
value.
HSC command Command description
0x01 HSC RUN

o Start HSC (if HSC is in Idle mode and the rung is enabled).
o Update HSC Status Information only (if HSC in Run mode and the rung is enabled).
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0x02 HSC Stop: Stop a HSC counting (if HSC is in Run mode and the rung is enabled).
0x03 HSC Load/Set: reload the HSC Application Data (if rung is enabled) for 6 input elements: HPSetting, LPSetting, HPOutput, LPOutput, OFSetting,
and UFSetting.
Note: This command does not re-load the following input element: HSC accumulatar.
0x04 HSC Accumulator Reset (if rung is enabled).
HSC command results
Command value | Result Conditions
HscCmd =1 Starts the HSC mechanism, and the | Setting the Enable input parameter to False does not stop counting while in running mode.

HSC transitions to running mode. | HscCmd =2 must be issued to stop counting.

The HSC mechanism automatically | HSC AppData.Accumalator is updated with HSC Sts.Accumulator
updates values.

HscCmd =4 (reset)

Sets the HSC Acc value to the HSC | HscCmd =4 does not stop HSC counting.
AppData.Accumalator value. If HSC is counting when HscCmd =4 is issued, some counting may be lost

To set a specific value to HSC Acc while counting, write the value to HSC AppData.Accumalator immediately
before HscCmd =4 is issued.

HSCAPP data type Use the HSCAPP data type to define the HSCAppData parameter in HSC

instruction. The HSCApp data type parameters are used to define HSC
configuration data.

Use this table to help determine the parameter values for the HSCAPP data

type.
Parameter Data Type Data format User program Description
access
PLSEnable BOOL bit read/write Enable or disable the High-Speed Counter Programmable Limit Switch (PLS).
HSCID UINT word read/write Defines the HSC.
HSCMode UINT word read/write Defines the HSC made.
Accumulator DINT long word read/write Initial accumulator value.

HSCApp.Accumulator sets the initial accumulator value when the High-Speed
Counter starts. When the HSC is in Counting made, the Accumulator is
automatically updated by the HSC sub-system to reflect the actual HSC
accumulator value.

HPSetting

DINT long word read/write High preset setting.

The HSCApp.HPSetting parameter sets the upper setpoint (in counts) that
defines when the HSC sub-system generates an interrupt.

The data loaded into the high preset must be less than or equal to the data
resident in the overflow (HSCAPP.OF Setting) parameter or an HSC error is
generated.

292
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LPSetting

DINT

long ward

read/write

Low preset setting.

HSCApp.LPSetting sets the lower setpoint (in counts) that defines when the
HSC sub-system generates an interrupt.

The data loaded into the low preset must be greater than or equal to the data
resident in the underflow (HSCAPP.UFSetting) parameter or an HSC error is
generated.

If the underflow and low preset values are negative numbers, the low preset
must be a number with an absolute value smaller than the underflow.

OFSetting

DINT

long word

read/write

Overflow setting.

The HSCApp.OFSetting overflow setting defines the upper count limit for the

counter.

If the counter's accumulated value increments above the value specified in

OFSetting, an overflow interrupt is generated.

When the overflow interrupt is generated, the HSC sub-system resets the

accumulator value to the underflow value and the counter continues counting

from the underflow value (counts are not lost in this transition).

0FSetting values must be:

o Between -2,147,483,648 and 2,147,483,647.

o Greater than the underflow value.

e Greater than or equal to the data resident in the high preset
(HSCAPP.HPSetting) or an HSC error is generated.

UFSetting

DINT

long word

read/write

Underflow setting.

The HSCApp.UFSetting underflow setting that defines the lower count limit for

the counter.

If the counter's accumulated value decrements below the value specified in

UFSetting, an underflow interrupt is generated.

When the underflow interrupt is generated, the HSC sub-system resets the

accumulated value to the overflow value and the counter starts counting from

the overflow value (counts are not lost in the transition).

UFSetting values must be:

o Between -2,147,483,648 and 2,147,483,647.

o Less than the overflow value.

e ess than or equal to the data resident in the low preset (HSCAPP.LPSetting)
or an HSC error is generated.

OutputMask

UDINT

word

read/write

Out mask for output.

The HSCApp.OutputMask defines the embedded outputs on the controller that
the High-Speed Counter can directly control. The HSC sub-system can, without
control program interaction, turn outputs ON or OFF based on the High or Low
presets of the HSC accumulator.

The bit pattern stored in HSCApp.OutputMask defines which outputs are
controlled by the HSC and which outputs are not controlled by the HSC.

The HSCAPP.OutputMask bit pattern corresponds to the output bits on the
controller and can only be configured during initial setup.

Bits that are set (1) are enabled and can be turned on or off by the HSC
sub-system.

Bits that are set (0) cannot be turned on or off by the HSC sub-system.

For example, to use the HSC to control outputs 0, 1, 3, assign:

o HscAppData.OutputMask = 241011, or

o HscAppData.OutputMask =11
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HPOutput UDINT long word read/write 32-bit output setting for High preset reaching.

HSCApp.HPOutput defines the state (1= 0N or 0 = OFF) of the outputs on the
controller when the high preset is reached. For more information on how to
directly turn outputs on or off based on the high preset.

Configure the high output bit pattern during initial setup, or you can use the
HSC function block to load the new parameters while the controller is
operating.

LPOutput UDINT long word read/write 32-bit output setting for Low preset reaching.

HSCApp.LPOutput defines the state (1="on", 0 = "off ") of the outputs on the
controller when the low preset is reached. For more information on how to
directly turn outputs on or off based on the low preset.

Configure the low output bit pattern during initial setup, or you can use the
HSC function block to load the new parameters while the controller is
operating.

HSCApp settings versus PLSData settings

When the PLS function is enabled, relevant HSCApp settings are superseded
by the corresponding PLSData settings as shown in the following table.

HSCApp setting PLSData setting

HSCAPP.HpSetting HSCHP

HSCAPP.LpSetting HSCLP

HSCAPP.HPOutput HSCHPOutput

HSCAPP.LPOutput HSCLPOutput
HSCApp.HSCID

The HSCApp.HSCID parameter identifies the High-Speed Counter.

The following table lists the values for the HSCID:

Output Selection Bit Description

First word of HSC Function Data 15-13 Module type of HSC:
o 0x00 - Embedded.
o 0x01- Expansion.
o 0x02 - Plug-in Port.

12-8 Slot ID of the madule:

o 0x00 - Embedded.

o 0x01-0x1F - 1D of Expansion Module.
o (0x01-0x05 - ID of Plug-in Port.

7-0 HSC ID inside the module:

o 0x00-0x0F - Embedded.

o 0x00-0x07 - ID of HSC for Expansion.

o 0x00-0x07 - ID of HSC for Plug-in Port.

For the initial version of Cannected Companents Warkbench, only IDs
0x00-0x05 are supported.
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HSCApp.HSCMode

The HSCApp.HSCMode parameter sets the High-Speed Counter to one of 10
types of counting modes. The mode value is configured through the
programming device and is accessible in the control program.

For additional information on HSC operating modes and input assignments,
see HSC Inputs and Wiring Mapping in the Micro830 and Micro850
Programmable Controllers User Manual.

HSC operating modes, the main HSC and sub HSC support different modes.

e The main high-speed counters support 10 types of operation modes.

e Sub high-speed counters support 5 types of operation modes (mode o,
2,4,6,8).

o Ifthe main high-speed counter is set to mode 1, 3, 5, 7 or 9, then the sub
high-speed counter is disabled.

HSCMode Counting mode
0 Up counter. The accumulator is immediately cleared (0) when it reaches the high preset. A low preset cannot be
defined in this mode.
1 Up counter with external reset and hold. The accumulator is immediately cleared (0) when it reaches the high
preset. A low preset cannot be defined in this mode.
2 Counter with external direction.
3 Counter with external direction, reset and hold.
4 Twao input counter (up and down).
5 Two input counter (up and down) with external reset and hold.
6 Quadrature counter (phased inputs A and B).
7 Quadrature counter (phased inputs A and B) with external reset and hold.
8 Quadrature X4 counter (phased inputs A and B).
9 Quadrature X4 counter (phased inputs A and B) with external reset and hold.
HSCAppData parameters example
The following image shows the HSCAppData parameters in the Variable
Selector.
[t | Duta Type | Dimension | rjct v st Voo
T o - o = ok v |of T |of T |of
= [HSC 1 HSC i
HSC_1.Enable ENB BOOL
HSC_1.HscCmd USINT
E ————
HSC_1.HscAppData.PlsEnable
HSC_1.HscAppData.HsclD UINT
HSC_1.HscAppData.HscMode UINT
HSC_L HscAppData.Accumulator DINT
HSC_1.HscAppData.HPSetting DINT
HSC_1.HscAppData.LPSetting DINT
HSC_1.HscAppData.OFSetting DINT
HSC_1.HscAppData.UFSetting DINT
HSC_1 HscAppData.OutputMask UDINT
HSC_1.HscAppData.HPOutput UDINT
HSC_1.HscAppData.l POutput UDINT
HSCSTS data type HSCSTSInfo (data type HSCSTS) displays the status of the High-Speed

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 295



Chapter 14 High-Speed Counter (HSC) instructions
Counter.
HSCSTSInfo status actions
During HSC counting, the following HSC status actions occur.
e Ifthe HSC function block is counting with command oxo1, the HSC
status is continuously updated.
e Ifan error occurs, the Error_Detected flag is turned on and an error
code is set.
HSCSTSInfo parameters
Parameter Data HSC mode User program Description
type access
CountEnable BOOL 0.9 read only Counting enabled.
ErrorDetected BOOL 0.9 read/write Non-zero means error detected.
CountUpFlag BOOL 0.9 read only Count up flag.
CountDwnFlag BOOL 2.9 read only Count down flag.
ModelDone BOOL Oorl read/write HSC is Mode 1A or Mode 1B; accumulator counts up to the HP value.
OVF BOOL 0..9 read/write Overflow is detected.
UNF BOOL 0..9 read/write Underflow is detected.
CountDir BOOL 0.9 read only 1: count up; 0: count dawn.
HPReached BOOL 2.9 read/write High preset reached.
|PReached BOOL 2.9 read/write Low preset reached.
OFCauselnter BOOL 0.9 read/write Overflow caused a HSC interrupt.
UFCauselnter BOOL 2.9 read/write Underflow caused a HSC. interrupt.
HPCauselnter BOOL 0.9 read/write High preset reached, causing a HSC interrupt.
[ PCauselnter BOOL 2.9 read/write Low Preset reached, causing a HSC interrupt.
PlsPosition UINT 0.9 read only Position of the Programmable Limit Switch (PLS). The PLSPosition parameter is reset after
completing a full cycle and reaching the HP value.
ErrorCode UINT 0.9 read/write Displays the error codes detected by the HSC sub-system.
Accumulator DINT read/write Actual accumulator reading.
HP DINT read only Last high preset setting.
LP DINT read only Last low preset setting.
HPOutput UDINT read/write Last high preset output setting.
[POutput UDINT read/write Last low preset output setting.
HSCSTSInfo parameter details
HSCSTSInfo (data type HSCSTS) parameters are used to determine the status
of the High-Speed Counter.
CountEnable
Parameter Data type HSC mode User program access
HSCSTS.CountEnable BOOL 0.9 read only
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Indicates the status of the High-Speed Counter, whether counting is enabled
(1) or disabled (o, default).

ErrorDetected
Parameter Data type HSC mode User program access
HSCSTS.ErrorDetected BOOL 0.9 read/write

Detects if an error is present in the HSC sub-system. Configuration errors are
the most common types of error represented by the ErrorDetectedr. When the
bit is set (1), look at the specific error code in parameter HSCSTS.ErrorCode,
which is maintained by the controller. You can clear the ErrorDetected bit
when necessary.

CountUpFlag
Parameter Data type HSC mode User program access
HSCSTS.CountUpFlag BOOL 0.9 read only

Used with all of the HSCs (modes o...9). If the HSCSTS.CountEnable bit is set,
the Count Up bit is set (1). If the HSCSTS.CountEnable is cleared, the Count

Up bit is cleared (0).

CountDownFlag

Parameter Data type HSC mode User program access
HSCSTS.CountDownFlag BOOL 2.9 read only

Used with the bidirectional counters (modes 2...9). If the
HSCSTS.CountEnable bit is set, the Count Down bit is set (1). If the
HSCSTS.CountEnable bit is clear, the Count Down bit is cleared (0).

Mode1Done
Parameter Data type HSC mode User program access
HSCSTS.Mode1Done BOOL Oorl read/write

The HSC sub-system sets the HSCSTS.Mode1Done status flag to (1) when the
HSC is configured for Mode o or Mode 1 behavior, and the accumulator
counts up to the High Preset value.

OVF
Parameter Data type HSC mode User program access
HSCSTS.0VF BOOL 0.9 read/write

The HSC sub-system sets the HSCSTS.OVF status flag to (1) whenever the
accumulated value (HSCSTS.Accumulator) has counted through the overflow
variable (HSCAPP.OFSetting). This bit is transitional and is set by the HSC
sub-system. It is up to the control program to use, track, and clear (o) the
overflow condition.

Overflow conditions do not generate a controller fault.

UNF
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298

Parameter Data type HSC mode User program access

HSCSTS.UNF BOOL 0.9 read/write

The HSC sub-system sets the HSCSTS.UNF status flag to (1) whenever the
accumulated value (HSCSTS.Accumulator) has counted through the
underflow variable (HSCAPP.UFSetting). This bit is transitional and is set by
the HSC sub-system. It is up to the control program to use, track, and clear (o)
the underflow condition.

Underflow conditions do not generate a controller fault.

CountDir

Parameter Data type HSC mode User program access

HSCSTS.CountDir BOOL 0.9 read only

The HSC sub-system controls the HSCSTS.CountDir status flag. When the
HSC accumulator counts up, the direction flag is set to (1). Whenever the HSC
accumulator counts down, the direction flag is cleared (0).

If the accumulated value stops, the direction bit retains its value. The only
time the direction flag changes is when the accumulated count reverses.

This bit is updated continuously by the HSC sub-system whenever the
controller is in a run mode.

HPReached

Parameter Data type HSC mode User program access

HSCSTS.HPReached BOOL 2.9 read/write

The HSC sub-system sets the HSCSTS.HPReached status flag to (1) whenever
the accumulated value (HSCSTS.Accumulator) is greater than or equal to the
high preset variable (HSCAPP.HPSetting).

This bit is updated continuously by the HSC sub-system whenever the
controller is in an executing mode. Writing to this element is not
recommended.

LPReached

Parameter Data type HSC mode User program access

HSCSTS.LPReached BOOL 2.9 read only

The HSC sub-system sets the HSCSTS.LPReached status flag to (1) whenever
the accumulated value (HSCSTS.Accumulator) is less than or equal to the low
preset variable (HSCAPP.LPSetting).

This bit is updated continuously by the HSC sub-system whenever the
controller is in an executing mode. Writing to this element is not
recommended.

OFCauselnter
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Parameter Data type HSC mode User program access

HSCSTS.0FCauselnter BOOL 0.9 read/write

The Overflow Interrupt status bit sets (1) when the HSC accumulator counts
through the overflow value and the HSC interrupt is triggered. This bit can be
used in the control program to identify that the overflow variable caused the
HSC interrupt. If the control program needs to perform any specific control
action based on the overflow, this bit is used as conditional logic.

This bit can be cleared (o) by the control program and is also cleared by the
HSC sub-system whenever these conditions are detected:

e Low Preset Interrupt executes
e High Preset Interrupt executes
e Underflow Interrupt executes

UFCauselnter
Parameter Data type HSC mode User program access
HSCSTS.UFCauselnter BOOL 2.9 read/write

The Underflow Interrupt status bit sets (1) when the HSC accumulator counts
through the underflow value and the HSC interrupt is triggered. This bit can
be used in the control program to identify that the underflow condition
caused the HSC interrupt. If the control program needs to perform any
specific control action based on the underflow, this bit is used as conditional
logic.

This bit can be cleared (o) by the control program and is also cleared by the

HSC sub-system whenever these conditions are detected:

e Low Preset Interrupt occurs
e High Preset Interrupt occurs
e Overflow Interrupt occurs

HPCauselnter
Parameter Data type HSC mode User program access
HSCSTS.HPCauselnter BOOL 0.9 read/write

The High Preset Interrupt status bit sets (1) when the HSC accumulator
reaches the high preset value and the HSC interrupt is triggered. This bit can
be used in the control program to identify that the high preset condition
caused the HSC interrupt. If the control program needs to perform any
specific control action based on the high preset, this bit is used as conditional
logic.

This bit can be cleared (0) by the control program and is also cleared by the
HSC sub-system whenever these conditions are detected:

e Low Preset Interrupt occurs
e Underflow Interrupt occurs
e Overflow Interrupt occurs
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LPCauselnter
Parameter Data type HSC mode User program access
HSCSTS.LPCauselnter BOOL 2.9 read/write

The Low Preset Interrupt status bit sets (1) when the HSC accumulator
reaches the low preset value and the HSC interrupt is triggered. This bit can
be used in the control program to identify that the low preset condition
caused the HSC interrupt. If the control program needs to perform any
specific control action based on the low preset, this bit is used as conditional
logic.

This bit can be cleared (0) by the control program and is also cleared by the

HSC sub-system whenever these conditions are detected:

e High Preset Interrupt occurs
e Underflow Interrupt occurs
e Overflow Interrupt occurs

PlsPosition
Parameter Data type HSC mode User program access
HSCSTS.PLSPasition UINT 0.9 read only

When the HSC is in Counting mode, and PLS is enabled, this parameter
indicates which PLS element is used for the current HSC configuration.

ErrorCode
Parameter Data type HSC mode User program access
HSCSTS.ErrorCode BOOL 0.9 read only

Displays the error codes detected by the HSC sub-system.

Error code sub-element | HSC counting error | User program access
code
Bit 15-8 (high byte) 0-255 The non-zero value for the high byte indicates that the HSC error is due to the PLS data setting. The value of the
high byte indicates which element of the PLS data triggers the errar.
Bit 7-0 (low byte) 0x00 No error occurring.
0x01 Invalid HSC counting mode.
0x02 Invalid high preset.
0x03 Invalid overflow.
0x04 Invalid underflow.
0x05 No PLS data.
Accumulator
Parameter Data type User program access
HSCApp.Accumulator DINT read/write

Sets the initial accumulator value when the High-Speed Counter starts. When
the HSC is in Counting mode, the Accumulator is automatically updated by
the HSC sub-system to reflect the actual HSC accumulator value.

HP
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Parameter Data type User program access

HSCSTS.HP DINT read only

The HSCSTS.HP is the upper setpoint (in counts) that defines when the HSC
sub-system generates an interrupt.

The data loaded into the high preset must be less than or equal to the data
resident in the overflow (HSCAPP.OFSetting) parameter or an HSC error is
generated.

This is the latest high preset setting, which may be updated by PLS function
from the PLS data block.

LP

Parameter Data type HSC mode User program access

HSCSTS.LP DINT read only

The HSCSTS.LP is the lower setpoint (in counts) that defines when the HSC
sub-system generates an interrupt.

The data loaded into the low preset must be greater than or equal to the data
resident in the underflow (HSCAPP.UFSetting) parameter or an HSC error is
generated. If the underflow and low preset values are negative numbers, the
low preset must be a number with a smaller absolute value.

This is the latest low preset setting, which may be updated by PLS function
from the PLS data block.

HPOutput
Parameter Data type User program access
HSCApp.HPOutput UDINT read/write

Defines the state (1= ON or 0 = OFF) of the outputs on the controller when the
high preset is reached. For more information on how to directly turn outputs
on or off based on the high preset.

You can configure the high output bit pattern during initial setup, or you can
use the HSC function block to load the new parameters while the controller is

operating.
LPOutput

Parameter Data type User program access
HSCApp.LPOutput UDINT read/write

LPOutput (HSCApp.LPOutput) defines the state (1="on", 0 = "off ") of the
outputs on the controller when the low preset is reached. For more
information on how to directly turn outputs on or off based on the low preset.

You can configure the low output bit pattern during initial setup, or you can
use the HSC function block to load the new parameters while the controller is
operating.
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HSCSTSInfo parameters example

The following image shows the HSCStsInfo parameters in the Variable

Selector.
[ | teme |  Alas | DataType | Dimension | Projoct Vall initial Value
- o - - ot - o - o - .
= - HsCA HSC . = =
I HsCienable ENB BOOL
B HsciHscemd HseC usr-rr
B - HSC_1HscAppData
B I:‘E_ —— 1 —)
. HSC_1 HscStsinfo.CountEnable
[ HsC.1HscStsinfo EmorDetected BOOL
HSC_1 HscStelnfo CountlipFlag BOOL
= HSC_1 HscStslnfo. CountDwnFlag BOOL
[l Hsc1HscStsinfoModelDone BOOL
HSC_1 HscStsinfo,OVF BOOL
= HSC_1 HscStsinfo.UNF BOOL
[l HsC_LHscStsinfo.CountDir BOOL
[ HsC1HscStsinfoHPReached BoOL
[ HsC1HscStsinfolPReached BOOL
HSC_1 HscStslnfo. OFCauselnter BOOL
= HSC_1 HeeStslnfo UFCauselnter BOOL
[l HsC1HscStsinfo HPCauselnter BOOL
HSC_1 HscStsinfo.LPCauselnter BOOL
= HSC_1 HscStsinfo PisPosition UINT
[ HSC1HscStsinfoEmorCode UINT
B HsCHscStsinto Accumulator DINT
B HsC1HscStsinfoHp DINT
HSC_1 HscStsinfo.LP DINT
= HSC_1 HseStslnfo HPOUtput UDINT
[ H5C_LHscStsinfolPOutput UDINT
PLS data type PLSData (data type PLS) is used to configure the programmable limit switch
on page 312.

PLSData structure elements

The PLS data structure is a flexible array with the following elements.

Element Element order Data Type Element description
HSCHP Word 0...1 DINT High preset

HSCLP Word 2.3 DINT Low preset
HSCHPOutput Word 4.5 UDINT Output high data
HSCLPOutput Word 6...7 UDINT Output low data

The total number of elements for one PLS data structure should not exceed
255.

PLSData parameters

The following table lists the PLSData parameter details.

Element Data Type Data Format HSC mode User program access Description
HSCHP DINT 32-bit signed integer 0 read/writer High preset
HSCLP DINT 32-bit signed integer 0 read/writer Low preset
HSCHPOutput UDINT 32-bit binary 0 read/writer Output high data
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HSCLPOutput

UDBINT | 32-bit binary | 0 | read/writer | Output low data

HSCApp settings versus PLSData settings

When the PLS function is enabled, relevant HSCApp settings are superseded
by the corresponding PLSData settings as shown in the following table.

HSCApp setting PLSData setting
HSCAPP.HpSetting HSCHP
HSCAPP.LpSetting HSCLP
HSCAPP.HPQutput HSCHPOutput
HSCAPP.LPOutput HSCLPOutput

PLSData parameters example

The following figure shows the PLSData parameters in the Variable Selector.
] B T R e e . E7%

[ ] Gille=]
M- s HSC
. HSC_1Enable ENE BOOL Function block enable.
. HSC_1.HscOmd HscC USINT See HSC Command Values.
B - vsciHscappData HscA  HSCAPP - = HSC application configuration.
B - HsC1HsStmle Hics  HSCSTS z = HSC dynamic status.
| Jfiscimose  few | | [ [ [vooenmabketmiswun s ostesince | |
W - HscipisDanaiy s - .
B vscLPsDatall HscHP DINT
B HsC1PsData1) Hselp DINT
B HsCLpsDatalt] HscHPO UDINT
W HsC1PsDatall] HsclPOy UDINT
H5C_1._ADI PlsData A UINT o ADT hidden parameter for <PisData= amay input
= HSC_ 151 Sts UINT Execution status See HSC Status Values.

HSCE_CHANNEL data type This describes the HSCE_CHANNEL data type:

@typedef struct struct_ HSCE_channel
{

USINT ModuleType;
USINT SlotlD;
USINT HSCID;
} HSCE_CHANNEL;

Below is the description:

Byte Description
Module Type 0x00: Embedded
0x01: Expansion (Sliced)
0x02: Universal Port
Slot ID 0x00: Embedded
0x01-0x1F: 1D of Expansion (Sliced) Module
0x01-0x05: 1D of Universal Port
HSCID 0x00-0x0F: Embedded

0x00-0x07: 1D of HSC _ on page 290for Expansion
0x00-0x01: ID of HSC for Universal-Port

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 303



Chapter 14 High-Speed Counter (HSC) instructions

HSCE_STS data type Below is the description of HSCE_STS data type:
Parameter Data type HSC mode Description
CountEnable BOOL 0..13 Counting enabled.
ErrorDetected BOOL 0..13 Non-zero means error detected.
CountUpFlag BOOL 0..13 Count up flag.
CountDwnFlag BOOL 2.13 Count down flag.
ModelDone BOOL Oorl HSC is Mode 1A or Mode 1B; accumulator counts up to the HP value.
OVF BOOL 0..13 Overflow is detected.
UNF BOOL 0..13 Underflow is detected.
CountDir BOOL 0..13 1: count up; 0: count down.
HPReached BOOL 2.3 High preset reached.
[ PReached BOOL 2.3 Low preset reached.
OFCauselnter BOOL 0..13 Overflow caused a HSC on page 290interrupt.
UFCauselnter BOOL 2.3 Underflow caused a HSC interrupt.
HPCauselnter BOOL 0..13 High preset reached, causing a HSC interrupt.
LPCauselnter BOOL 2.13 Low Preset reached, causing a HSC interrupt.
Statelnfo USINT HSCE counter state machine information
PlsPosition UINT 0.9 Position of the Programmable Limit Switch (PLS). The PLSPosition parameter is reset
after completing a full cycle and reaching the HP value.
ErrorCode UINT 0..13 Displays the error codes detected by the HSC sub-system.
Accumulator DINT Actual accumulator reading.
HP DINT Last high preset setting.
LP DINT Last low preset setting.
HPOutput UDINT Last high preset output setting.
LPOutput UDINT Last low preset output setting.
PLS_HSCE data type The Programmable Limit Switch function is an additional set of operating

modes for the High Speed Counter. When operating in these modes, the
preset and output data values are updated using user supplied data each time
one of the presets is reached. These modes are programmed by providing a
PLS file that contains the data sets to be used. PLS_HSCE data structure is a
flexible array with each element defined as following:

Element Data Type Element description
HighPreset LINT High preset setting
LowPreset LINT Low preset setting
HiPresetOutput UDINT High preset output data
LoPresetOutput UDINT Low preset output data

// structure for PLS element

typedef struct PLS HSCE_EleStruct

{
LINT HighPreset; // HSC high preset value
LINT LowPreset; // HSC low preset value
UDINT HiPresetOutput; // HSC high preset output
UDINT LoPresetOutput; // HSC low preset output

} PLS HSCE_EleStruct;
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HSC_SET_STS (high-speed

The total number of elements for one PLS_HSCE data shall be not bigger than
24 for HSC plug-in.

HSC_SET_STS manually sets or resets the HSC counting status.

counter set status) Operation details:
e The HSC function block must be stopped (not counting) for the
HSC_SET_STC function block to set or reset the HTS status. If HSC
function is not stopped, the input parameters continue to update and
changes made using HSC_SET_STS are ignored.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instructions applies to the Micro830, Micro850, and Micro870
controllers.
/i HSC SERSTST M
HSC_SET_5TS
= Enahle Stz =
® HzclD
= Mode1Done
= HFReached
* | PReached
® OFOccourned
* | IFCccurred
e A~
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - set/reset the HSC status.
FALSE - there is no HSC status change.
HsclD Input UINT Manually sets ore resets the HSC status.
ModelDone Input BOOL Mode 1A or 1B counting is done.
This bit can be set or reset when HSC is nat counting.
HPReached Input BOOL High preset reached.
This bit can be set or reset when HSC is not counting.
LPReached Input BOOL Low preset reached.
This bit can be set or reset when HSC is nat counting.
0FOccurred Input BOOL Overflow occurred.
This bit can be set or reset when HSC is not counting.
UFOccurred Input BOOL Underflow occurred.
This bit can be set or reset when HSC is nat counting.
Sts Output UINT Status codes are defined in HSC status codes (Sts).
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
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HSC status codes (Sts)

The following table describes the status codes for the HSC function block.
Status code Status description

0x00 No action taken (not enabled).

0x01 HSC execution successful.

0x02 HSC command invalid.

0x03 HSC 1D out of range.

0x04 HSC configure errar.

HSC_SET_STS Function Block Diagram example

HSC
» Enable

b HsclD

+ Mode1Done

b HPReached

b LPReached

b OFOcecurred

UFOeccurred

L
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HSC_SET_STS Ladder Diagram example

HSC SET STS 1
HSC_SET_STS
Enable ENO
hid sty
=+ HsclD Stg 4=
mld
— Mode1D._.
hpr
— HPReac..
lpr
~+ L PReach...
ofo
= OFOcee.
ufo
= LUFOcowr..

HSC_SET_STS Structured Text example

void HSC_SET_STS_1(BOOL Enable, UINT HscID, BOOL ModelDane, BOOL HPReached, BOOL LPReached, BOOL OFOcccurred, BOOL UFOccurred)
Type : HSC_SET_STS, Manually set/reset HSC status. |

1 HS':_'.:.:ET_STS_I(EHEIJJJ.E, hid, mlid, hpr, lpr, ofo, ufo):;
2/ sts := HSC_SET STS_1.Sts;

Use the High_speed Counter This section provides specific details and examples for using high-speed
instructions counter instructions in logic programs, including the following:

Update HSC application data on page 307

Configure a High-Speed Counter (HSC) user interrupt on page 308

Configure a Programmable Limit Switch (PLS) on page 312
Example: How to create a High-Speed Counter(HSC) on page 313

Example: How to add a Programmable Limit Switch (PLS) function on page
322

Example: Programmable Limit Switch (PLS) enabled on page 323
Update HSC app“cation data HSC configuration is defined in the HSC application data, and is usually only

configured once before programming the HSC instruction. Changes made to
the HSC application data (HSCAppData parameter) are ignored while the
HSC is counting.
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High-Speed Counter (HSC)
User Interrupt dialog box

Configure a High-Speed
Counter (HSC) User
Interrupt

To update the HSC configuration

1. Update HSCAppData.
2. Call the HSC instruction on page 290 with command 0xo03 (set/reload).

How do I open the High-Speed Counter (HSC) User Interrupt dialog box?
In Interrupt Type, select High-Speed Counter (HSC) User Interrupt.
Use the HSC interrupt dialog box to:

e Configure the interrupt properties on page 308, such as ID and the
program to use it in.
e Configure the interrupt parameters.

Add Interrupt X

Imterrupt Details
Type: High Speed Counter (HSC) i
Id: HSCh ”

Program:  RA_MAX LD~

Parameters

[[] Auto Start

[[] Qwverflow Mask [] High Preset Mask

[] Underflow Mask [] Low Preset Mask

| oK || Cancel | Apply || Help

A user interrupt causes the controller to suspend the task it is currently
performing, perform a different task, and then return to the suspended task
at the point where the task was suspended.
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Micro830, Micro850 and Micro870 controllers support up to six HSC User
Interrupts that can be used to execute selected user logic at a pre-configured
event.

i . Add Interrupt b

| O} ‘M Interrupt Details
Type: High Speed Counter (H5C) v
Id: H5C0 &

= Controller

... General Program: | RA_MAX LD ~

- Memory

- Startup/Faults Parameters

- Serial Port [] Auto Start

.. USE Port

.. Ethernet [] Overflow Mask [] High Preset Mask

- Interrupts [] Underflow Mask [] Low Preset Mask

- Medbus Mapping

.. Real Time Clock

.. Embedded I/O | oK || Cancel || Apply || Help |

.- Data Log =

Add and configure a To add and configure a HSC interrupt on page 308 from the controller's

High-Spee d Counter (Hsc) configuration workspace, perform the following steps.

User Interrupt
To add an HSC interrupt:

1. In Project Organizer, double-click the controller to open the controller
workspace.

2. In the Controller tree, click Interrupts to display the Interrupt
configuration page.

3. Right-click an empty row, and click Add to open the Interrupt
properties dialog box.

4. To configure an HSC interrupt:

e In Interrupt Type, select High-Speed Counter (HSC) User
Interrupt.

e Select the HSC Interrupt properties on page 309.

e Select the HSC Interrupt parameters on page 310.

5. Close the Interrupt properties dialog box.
HSC Interrupt properties The HSC Interrupt properties status bits indicate the enabled/disabled status,

the execution status, and whether or not the interrupt condition is lost.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 309



Chapter 14

High-Speed Counter (HSC) instructions

HSC Interrupt parameters

310

User Interrupt Enable (HSCO0.Enabled)

Parameter

Data format

HSC modes

User program access

HSCO.Enabled

bit

0.9

read only

Enabled bit is used to indicate HSC interrupt enable or disable status.

User Interrupt Executing (HSCO0.EX)

Parameter

Data format

HSC modes

User program access

HSCO.Ex

bit

0.9

read only

The EX (User Interrupt Executing) bit is set (1) whenever the HSC sub-system
begins processing the HSC subroutine due to any of the following conditions:

e Low preset reached

e High preset reached

e Overflow condition - count up through the overflow value

e Underflow condition - count down through the underflow value

The HSC EX bit can be used in the control program as conditional logic to
detect if an HSC interrupt is executing.

The HSC sub-system will clear (0) the EX bit when the controller completes its
processing of the HSC subroutine.

User Interrupt Pending (HSCO.PE)

Parameter Data format HSC modes User program access

HSCO.PE bit 0.9 read only

The PE (User Interrupt Pending) status flag indicates an interrupt is pending.
The PE status bit can be monitored or used for logic purposes in the control
program if you need to determine when a subroutine cannot be immediately
executed. The PE bit is maintained by the controller and is set and cleared
automatically.

User Interrupt Lost (HSCO.LS)

Parameter Data format HSC modes User program access

HSCO.LS bit 0.9 read only

The LS (User Interrupt Lost) is a status flag that indicates an interrupt has
been lost. The controller can process 1 active user interrupt condition and
maintain 1 pending user interrupt condition before it sets the lost bit.

The LS bit is set by the controller. It is up to the control program to use and
monitor a lost condition.

The HSC interrupt parameters are used to configure the start and mask
options.
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Auto Start (HSCO0.AS)
Parameter Data format HSC modes User program access
HSCO.AS bit 0.9 read only

Auto Start is configured with the programming device and stored as part of
the user program. The auto start bit defines if the HSC interrupt function
automatically starts whenever the controller enters any run or test mode.

Overflow Mask (HSC0.MV)

The MV (Overflow Mask) control bit is used to enable (allow) or disable (not
allow) an overflow interrupt from occurring. If the bit is clear (0), and an
Overflow Reached condition is detected by the HSC, the HSC user interrupt is
not executed.

The MV bit is controlled by the user program and retains its value through a
power cycle. The user program must set and clear the MV bit.

Parameter Data format HSC modes User program access

HSCO.MV bit 0.9 read only

Underflow Mask (HSCO.MN)

Parameter Data format HSC modes User program access

HSCO.MN bit 2.9 read only

The MN (Underflow Mask) control bit is used to enable (allow) or disable (not
allow) an underflow interrupt from occurring. If the bit is clear (0), and an
Underflow Reached condition is detected by the HSC, the HSC user interrupt
is not executed.

The MN bit is controlled by the user program and retains its value through a
power cycle. The user program must set and clear the MN bit.

High Preset Mask (HSC0.MH)

Parameter Data format HSC modes User program access

HSCO.MH bit 0.9 read only

The MH (High Preset Mask) control bit is used to enable (allow) or disable (not
allow) a high preset interrupt from occurring. If this bit is clear (0), and a
High Preset Reached condition is detected by the HSC, the HSC user interrupt
is not executed.

The MH bit is controlled by the user program and retains its value through a
power cycle. The user program must set and clear the MH bit.
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Configure a Programmable
Limit Switch (PLS)

Low Preset Mask (HSC0.ML)

Parameter Data format HSC modes User program access

HSCO.ML bit 2.9 read only

The ML (Low Preset Mask) control bit is used to enable (allow) or disable (not
allow) a low preset interrupt from occurring. If this bit is clear (0), and a Low
Preset Reached condition is detected by the HSC, the HSC user interrupt is
not executed.

The ML bit is controlled by the user program and retains its value through a
power cycle. The user program must set and clear the ML bit.

The high-speed counter on page 290 has additional operating modes for
implementing a Programmable Limit Switch (PLS). The PLS function is used
to configure the High-Speed Counter to operate as a PLS or as a rotary cam
switch. The PLS function supports up to 255 pairs of high and low presets, and
can be used when you need more than one pair of high and low presets.

Enabling PLS in the HSC

The PLS mode only operates in tandem with the HSC of the Micro8oo
controller, and must be enabled in the HSC instruction by setting the
HSCAppData.PLSEnable parameter to True.

The PLSPosition parameter is reset after completing a full cycle and reaching
the HSCSTS.HP value. Resetting the HSC instruction or moving o to the
PLSPositon parameter does not reset the PLSPosition.

HSC operation when PLS is enabled

The PLS function can operate with all other HSC capabilities, including the
ability to select which HSC events generate a user interrupt.

When the PLS function is enabled on page 323, and the controller is in run
mode, the HSC counts incoming pulses, and the following events occur.

e When the count reaches the first preset (HSCHP or HSCLP) defined in
the PLS data, the output source data (HSCHPOutput or HSCLPOutput)
is written through the HSC mask (HSCAPP.OutputMask).

e At that point, the next presets (HSCHP and HSCLP) defined in the PLS
data become active.

e When the HSC counts to the new preset, the new output data is
written through the HSC mask.

e This process continues until the last element within the PLS data block
is loaded.

o At that point the active element within the PLS data block is reset to
zero.

e This behavior is referred to as circular operation.
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Example: How to create a
High-Speed Counter (HSC)
program

The PLS preset difference between embedded HSC and plug-in HSC
module

The PLS HSCHP and HSCLP preset behaviors are different between
embedded HSC and plug-in HSC module. The embedded HSC High Preset bit
will be set only when the last PLS is executed, while the plug-in HSC module
High Preset bit will be set when first PLS is executed. For example,

e Embedded HSC PLSo-PLS23:

High Preset will be set when PLS23HP=Accumulator value
Low Preset will be set when PLS23LP=Accumulator value

e Plug-in HSC PLSo-PLS23:
High Preset will be set when PLSoHP=Accumulator value

Low Preset will be set when PLSoLP=Accumulator value

This example shows how to create a High-Speed Counter (HSC) on page 290
program that uses a quadrature encoder and includes a Programmable Limit
Switch (PLS) function.

Quadrature encoder used in the example

The High Speed Counter program example uses an HSC function block and a
quadrature counter with phased inputs A and B. The quadrature encoder
determines the direction of rotation and the position for rotating equipment,
such as a lathe. The Bidirectional Counter counts the rotation of the
quadrature encoder.

The following quadrature encoder is connected to inputs 0 and 1. The count
direction is determined by the phase angle between A and B:

e IfAleads B, the counter increments.
e IfBleads A, the counter decrements.
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Create a ladder diagram
and add variables

314

Create a High-Speed Counter (HSC) program

Perform the following tasks to create, build, and test the HSC program, and
then add a PLS function.

Step Task

Create a ladder diagram and add variables on page 314

Assign values to the HSC variables on page 317

Assign variables and build the program on page 318

Test the program and run the High-Speed Counter on page 319

[Sal =N WSNE R ]

Add a Programmable Limit Switch (PLS) function on page 322

Create a ladder diagram and then add local variables to the rung. This sample
program uses a 2080-LC50-24QVB controller. The HSC on page 290 is
supported on all Micro830 and Micro850 controllers except
2080-LCxx-xxAWB controller types.

To create a ladder diagram and add variables:

1. In the Device Toolbox, expand the Catalog tab to view the device
folders.
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2. Expand the Controllers folder and the Micro83o0 folder to view all
Micro830 controllers. Double-click a controller (2080-LC50-24QVB)
to add it to the Project Organizer.

Device Toolbox * } X

Discover

Catalog

Micro830

an ) _
Bl 2080-LC30-10QVE

w T

| | || 2080-LC30-10QWE

h 2080-LC30-16AWB
3IT7) 2080-Lc30-16Qve
il | || 2080-LC30-16QwB
41| 2080-Lc30-20088
477! 2080-Lc30-20qve
2080-LC30-24QWB
;11 2080-LC30-48AWB
4l ||| 2080-LC30-4888

%l | || 2080-LC30-48QVB

il | || 2080-LC30-48QWE =

3. In the Project Organizer, right-click Programs, click Add, and then
click New LD: Ladder Diagram to add a new ladder logic program.

4. Right-click UntitledLD and select Open.

5. In the Toolbox dialog box.

¢ Double-click Direct Contact to add it to the rung, or
e Dragand drop a Direct Contact onto the rung.

Progl-POU" & X

6. Assign a variable to the direct contact:

e Double-click on the direct contact to display the Variable Selector,
and then click the I/O - Micro83o tab.
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e Click_IO_EM_DI_os, and then click OK to assign the direct contact

to inputs.
W Variable Selector - O X
Mame Global Scope Local Scope
_I0_EM_DI_D5 v|  [Micross0 ~|  [RAMAX_LD ~]

User Global Variables - Micro850  Local Vaniables - RA_MAX_LD  System Variables - Micro850  1/0 - Micro850 Deﬁnec:._‘ :' |
1 e v N
] S o B =

I0_EM_DO_13 BOOL

|

. _I0_EM_D0_18 BOOL
. _I0_EM_DO_17 BOOL
. _ID_EM_DI_09 BOOL
. _ID_EM_DI_08 BOOL
. _ID_EM_DI_07 BOOL
. _ID_EM_DI_0B BOOL
L]

| ]

_I0_EM_D1_04 BOOL

oK Cancel

7. In the Toolbox dialog box, select a function block and drag it to the
right of the direct contact as shown in the following image.

8. Double-click the function block to open the Instruction Block Selector.
9. In the Instruction Block Selector, select HSC and click OK.
10. Verify the ladder rung looks similar to the following figure.

_I0_EM DB

i

11. In the Project Organizer, double-click Local Variables to display the

Variables page.
12. In the Variables page, add the following variables and data types.
Variable Name Data Type
MyCommand USINT
MyAppData HSCAPP
Mylnfo HSCSTS
MyPLS PLS
MyStatus UINT
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Result

The Variables page should look like the image below:

UntitledLD-VAR = > QUG MR e g

Scope: UntitledLD - Filter...

Mame Data Type

»  MyCommand USINT e

»  MyAppData HSCAPP W

> Mylnfo HSCSTS e

> MyPLS PLS e

»  MyStatus UINT e

+ Ve -

Assign values to the HSC After you add variables, follow these steps to add values to the variables using

variables

the Initial Value column in the Variable Selector. A standard program usually
uses a routine to assign values to the variables.

To assign values to the HSC variables:

1. Expand MyAppData to view all variables.
2. Assign the HSC mode value:

¢ In the Initial Value field for the MyAppData.HSCMode variable,

type 6.
e See HSCMode in HSCAPP data type on page 292 for more

information on the description for each value.

3. Assign the rest of the values to the MyAppData variables as shown in
the following figure.

e In the Initial Value field, enter the value.
e See HSCAPP data on page 292 type for more information on the
description for each value.

- |ot - ot " T ot v ot v |t

- | MyAppData HSCAPP
MyAppData.PlsEnable BOOL FALSE
MyAppData.HsclD UINT 0

Wlvyrppnsaticiose | Juw | [ o ]

MyAppData.Accumulator DINT
MyAppData.HPSetting DINT 40
MyAppData.LPSetting DINT -40
MyAppData.OFSetting DINT 50
MyAppData.UFSetting DINT -50
MyAppData.OutputMask UDINT 3
MyAppData.HPOutput UDINT 1.
MyAppData.LPOutput UDINT 2

4. Assign the HSC command value:
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o In the Initial Value field for the MyCommand variable, type 1.
e See HSCCmd values on page 291 for more information on command

values.
Assign variables and build  Afcer you enter values in the HSC variables, follow these steps to assign the
the program variables to the function block, and build the program.

To assign variables and build the program:

1. From the Ladder Diagram editor, assign each variable to the HSC
function block element as shown.

e—

.
.
|-

2. From Project Organizer, click the controller to display the Controller
tree.

= Conkroller
izengal
MeEmcry
- Sarlal Post
- LEE Fort
- Date and Time
e Inkeriupts
" StartupfFaults
- Modbus Mapping

= Fug-In Madules
< Emply =
i« Emphy =
= Emply =
1 L Em'-}" =
b Emply =
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3. From the Controller tree, click Embedded I/0, and select input filters
for the encoder.

Controller - Embedded /O

Input Filter Input Latch and Ell Edge
Inputs Input Filter Input  Enable Latch Ell Edge
0-1 Default 3 0 0 | relling || Faling |
23 Default & 1 OO0 | Flling || Falling |
4-5 Default 2 2 O | raling || Falling |
B-7 Default g 3 O | rFaling || Faling |
8-9 Default 5 2 O | raing || Faling |
10-11 Default y 5 O | raling || Falling |
12-13 Default 5 6 [0 | Faling || Faling |
14-15 Default & 7 O | Faling || Faling |
16-23 Default 5 8 O | raling || Faling |
24-27 Default b g O | raing || Falling |
10 OO | rting || Falling |

4. Verify the encoder is connected to the Micro830 controller.

5. Start the Micro83o controller and connect the controller to your
computer.

6. Build the program and then download the program to the controller.

Test the program and run  afier you download the HSC program to the controller, you can test it and
the High-SPQed Counter then run the High-Speed Counter.

To test the program:

1. Connect to the Controller.
2. From the Project Organizer, double-click the HSC program, then
double-click Local Variables.

You can see the values of the two HSC outputs: STS (MyStatus) and
HSCSTS (Mylnfo).

3. Double-click the _IO_EM_DI_os direct contact to display the Variable
Selector window.
4. Click the I/O Micro830 tab, and then click the _I0O_EM_DI_o5 row.
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5. Select Lock and Logical Value to force the input to the ON position.

6. To view results, click the Local Variables tab to view variable changes.

7. Expand MyAppData and MyInfo variable list.

8. Turn on the encoder to see the counter count up/down. For example, if
the encoder is attached to a motor shaft, then turn on the motor to
trigger the HSC count.

9. Verify the Logical Value of in the MyStatus variable is 1, which
indicates the HSC is running.

10. View the counter value in MyInfo.Accumulator.

See HSC (high-speed counter) on page 290 for the complete list of
status codes.
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Results

In this example, once MyInfo.Accumulator reaches a High Preset value of 40,
output o turns on and the HPReached flag turns on. If MyInfo.Accumulator
reaches a Low Preset value of -40, output 1 turns on and the LPReached flag
turns on.

85! Variable Monitoring — | ht

User Global Variables - Micro850  Local Variables - UntitledLD  Systed + [ *

T tome < voncovobe] Phoscavone |
H - 8

e . S — =

._

EEfdeE@EE0E0EEE S

e — e e e e s = s e e
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Add a Programmable Limjt ~ This cxample explains how to add a Programmable Limit Switch (PLS)
Switch (PLS) function function to the HSC program.

Variable values for the counter settings:

e MyAppData.PlsEnable is used to enable or disable the PLS settings. It
should be set to FALSE (disabled) if the MyAppData variable is used.

e MyAppData.HscID is used to specify which embedded inputs will be
used based on the mode and application type. See HSC Inputs and
Wiring Mapping to know the different IDs that can be used as well as
the embedded inputs and its characteristics.

e IfID oisused, ID1cannotbe used on the same controller because the
inputs are used by Reset and Hold.

e MyAppData.HscMode is used to specify the type of operation the HSC
uses to count. See HSC Mode (HSCAPP.HSCMode) on page 292.

To enable PLS:
1. In Project Organizer, double-click Local Variables to display the
Variables page.

2. Enable the PLS function:

o In the Initial Value field for the MyAppData.PlsEnable variable,
select TRUE.

3. Configure the underflow and overflow settings:

o In the Initial Value field for MyAppData.OFSetting, type 50.
o In the Initial Value field for MyAppData.UFSetting, type -50.

4. (optional) Configure the output mask if an output.
Results for this example:

e The PLS variable has a dimension of [1..4]. This means that HSC can
have four pairs of High and Low Presets.

e High Preset values should be lower than the OFSetting and the Low
Preset should be greater than the UFSetting.
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e The HscHPOutPut and HscLPOutPut values determine which
outputs are turned on when a High Preset or Low Preset is reached.

- |of v |o® - o v ot - ok v o

-1 MyPLS PLS
B - wesm PLS
MyPLS[1] HscHP DINT
MyPLS[1] HscLP DINT
MyPLS[1] HscHPOutPut UDINT
MyPLS[1] HscLPOutPut UDINT
B wese pLS
MyPLS[2] HscHP DINT
MyPLS[2] HscLP DINT
MyPLS[2] HscHPOutPut UDINT
MyPLS[2] HscLPOutPut UDINT
Bl wese pLS
MyPLS[3] HscHP DINT
MyPLS[3] HscLP DINT
MyPLS[3]HscHPOutPut UDINT
MyPLS[3]HscLPOutPut UDINT
B wes@ PLS
MyPLS[4] HscHP DINT
MyPLS[4] HscLP DINT
MyPLS[4] HscHPOutPut UDINT
MyPLS[4] HscLPOutPut UDINT

T L4

10
-10
1
16
20
-20
2
32
30
-30

4
64

40
-40
8
128

Example: Programmable This example describes the results when PLS is enabled using specific HSC on

Limit Switch (PLS) enabled page 290 and PLSData parameter values.

HSC parameter values

This example assumes the HSC parameters are set to the following values:

e HSCApp.OutputMask =31
e HSCApp.HSCMode =0
e HSC controls Embedded Output o...4 only
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PLSDa

ta parameter values

This example assumes the PLSData parameters for the variable (HSC_PLS) are
configured as follows.

3 - - - - - A

+| HSC_1 HSC .
=] HSC_PLS PLS - (L4

- Hscpisny) PLS
HSC_PLS[1].HscHP DINT 250
HSC_PLS[1]HscLP DINT 5
HSC_PLS[1].HscHPQutPut UDINT 3
HSC_PLS[1].HscLPOUtPut UDINT 0

- Hscris PLS
HSC_PLS[2] HscHP DINT 500
HSC_PLS[2] HscLP DINT 35
HSC_PLS[2] HscHPOUtPut UDINT 7
HSC_PLS[2] HscLPOutPut UDINT

m: -————
HSC_PLS[3].HscHP DINT
HSC_PLS[3].HscLP DINT 35
HSC_PLS[3]. HscHPOUtPut UDINT 15
HSC_PLS[3] HscLPOutPut UDINT 0

[l - Hscris PLS
HSC_PLS[4] HscHP DINT 1000
HSC_PLS[4].HscLP DINT &
HSC_PLS[4] HscHPOUtPut UDINT 31
HSC_PLS[4] HscLPOutPut UDINT 0

PLS enabled results

For this example, the following events occur.

When the ladder logic first runs: HSCSTS.Accumulator = 1, which
means all outputs are turned off.

When HSCSTS.Accumulator = 250, HSC_PLS[1]. HSCHPOutput is sent
through the HSCAPP.OutputMask, and energizes outputs o and 1.
Sending the high preset output through the output mask repeats as the
HSCSTS.Accumulator reaches 500, 750, and 1000, and the controller
energizes outputs 0...2, 0...3, and 0...4 respectively.

After the operation completes, the cycle resets and repeats from
HSCSTS.HP = 250.

When the full cycle completes and the HSCSTS.HP value is reached the
PLSPositon parameter is reset.
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HSCE

HSCE instructions

Use HSCE instructions to monitor and control the high-speed counter.

Instruction

Description

HSCE on page 325

HSCE start, stop and read accumulator value.

HSCE_CFG on page 328

HSCE_CFG is the high speed counter configuration.

HSCE_CFG_PLS on page 330

HSCE_CFG_PLS is the high speed counter PLS configuration.

HSCE_READ_STS on page 333

HSCE_READ_STS reads high speed counter status.

HSCE_SET_STS on page §25

HSCE_SET_STS manually set/reset high speed counter status.

HSCE is used for controlling and reading the HSC counter.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.

£ HSE'-E_ 7 B,
HSCE

» Enable Done
» Channel Active s
» Run Accumulat . 1
v Fleset Rate1
Rate? «
TPValue o
ClutputSts
Status
Error o
Error|D 4
. A
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Use this table to help determine the parameter values for this instruction.
Parameter | Parameter Type | Data Type Description
Enable Input BOOL TRUE - the HSCE initiates the function block and the plug-in HSC module. Accumulator = InitAcc. Status
of HSCE will be reset. Ratel = 0, Rate2 = 0.
FALSE - the Accumulator is updated by reading from the plug-in module. Done, Active, Error = FALSE
while ErrarlD = 0, Rate, Rate? = 0.
Channel Input HSCE_CHANNEL The HSCE channel.
Run Input BOOL For HSCE to count the operational state.
TRUE - HSCE counts the pulses.
FALSE - HSCE stops the counting.
Reset Input BOOL True - all outputs are cleared and accumulator. Ratel and Rate? are also cleared to 0. Plug-in HSC
module status clear. The priority of Reset input is higher than the input of Run
Done Output BOOL True - when HSCE Enable is True and no error is detected
False - when HSCE Enable is True but Run is False.
Active Output BOOL True - when HSCE Enable is True, Done is True and Run is False.
False - when HSCE Enable is True but Run is False.
Ratel Output REAL Current Pulse Rate in user unit per second (Per Pulse method).
Rate? Output REAL Current Pulse Rate in user unit per second (Cyclic method).
TPValue Output LINT Accumulator Value capture when touch probe is triggered.
OutputSts Output UINT HSC plug-in Physical & Virtual Output status and is only applicable for HSC counter 0.
Bit 0: Output 0 (Physical Output Status)
Bit 1to 16: Output 1to Output 15 (Virtual Output Status)
Status Output UINT HSC status information.
Error Output BOOL Indicates an error occurred.
ErrorlD Output UINT When an error occurs, ErrorlD contains the error code on page 337.
HSCE Function Block Diagram example
iy
TP
Ot 1
ot
Error 1
Ere D
bR o
326
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HSCE Ladder Diagram example

HSCE 1
HSCE
Enable Done
chi | [ act
= Channel Active s—=
run ACC
= Run Accumul_ s=
Reszet | [ ratel
=+ Feset Fatel +=
rated
Fate? +=
tpyv
TPValus 4=
optsts
CutputSis s=
[ status
Status +=
error
Error 4=
erroril
ErrariD 4=

HSCE Text Structure example

HSCE 1) :
woid HSCE_1(BOOL Enable, HECE_CHAMNMEL Channel, BOOL Run, BOOL Reset)
Type : HECE, Start, stop and read accumulator value

1{ HZECE 1(Enable,chl,Fun,Reset):;

2 Done H3CE := H3CE 1.Done:

3i Aetive H3CE := H3CE 1.Active:

4 Accuwmalator H3CE = H3CE 1. Accwrnulator;
i Ratel H3ICE := H3ICE 1.Ratel;

i RateZ H3ICE := H3ICE 1.Rated;

7i TPWalue HSCE := H3CE 1.TPValue:

g8f Outputstz H3ICE := HSCE 1.0utputits;
8¢ Status_HICE := HIZCE 1.5tatus:
10¢ Error H3CE := HSCE 1.Error:;
11! ErrorIDl H3CE := HZCE 1.ErrorID:

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 327



Chapter 15 HSCE instructions

HSCE_CFG HSCE_CFG is used to configure high speed counter.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

" HSCE &8 T ™
H5CE_CHa
= Execute Done o

= Channel Error s

* [nitdccumula.. ErrorlD #
= DF Setting
® LJF Setting
* HPSetting
* | PSetting
# DutputMask
* HPOutput

* | POutput

L A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
Execute Input BOOL Rising Edge initiates the HSC configuration. (HSCE Enable should be equal to FALSE)
Falling edge will clear all the output value.
Channel Input HSCE_CHANN | The HSCE channel.
EL
InitAccumulator Input LINT Accumulator initial value.
OFSetting Input LINT Counter overflow limit value.
UFSetting Input LINT Counter underflow limit value.
HPSetting Input LINT High Preset (HP) Value of HSCE.
L PSetting Input LINT Low Preset (LP) Value of HSCE.
PLS_Offset Input USINT Offset to start with in the PLS data array.
OutputMask Input UDINT Output mask for PLS functionality.
HPOutput Input UDINT High preset outputs state.
[POutput Input UDINT Low preset outputs state.
Done Output BOOL HSC configuration action (initiated by this instruction) succeeds.
Error Output BOOL Indicates an error occurred.
ErrorlD Output UINT When an error occurs, ErrorlD contains the error code on page 337.
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HSCE_CGF Function Block Diagram example
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HSCE_CFG_PLS

330

HSCE_CGF Ladder Diagram example

HSCE CFG 1
HSCE CFG
Execute Done
chl ] | error
=+ Channel Error 4=
initacc | | erroriD
==+ [mitAcou. ErroriD 4=
OFsetting ]
=+ OF Setting
UF=setting ]
=+ LIFSetting
HFsetting |
=+ HPSetting
[ Psetting ]
=+ LPSetting
optmsk ]
=t Dutput
HPoutput ]
=+ HPOutput
L Poutput ]
=t | POutput

HSCE_CGF Text Structure example

1] HSCE _CFg 1) =

wvond HSCE OHG 1000 Eeroube, HECE CHANNE | Clarwned, [T InitAccumusbabor, LINT OFSeitiog. (PT UFSeHing. UINT HPSetling. LINT LPSe bling, UDINT OwlpoiBad UONT HPOwipol, UDINT UPOuwlpe i3
Type s HECE TG, Migh Speed Counter configuration

H3CE_CFG_1({execute,chl,initace,OFsetting, UFsetting, HPsetting, LPsetting, optmsk, HPopt, LPopt) ;
Done HSCE CFG :=HSCE_CFG_1.Done;

Error_HSCE_CFG :=HSCE CFG_l.Error;

ErrorID H3CE CFG := H3CE CFG 1.ErrorlD;

[T R

This instruction is used for HSC configuration with Programmable Limit
Switch (PLS). This function is an additional set of operating modes for the
High Speed Counter. When operating in these modes, the preset and output
data values are updated using user supplied data each time one of the presets
is reached. These modes are programmed by providing a PLS file that
contains the data sets to be used.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

7 HSCE CFG FIS T )
HSCE_CFG_PLS
* Execute Dione »

= "hannel Error «

# [nitAccumula.. ErrorlD
# OF Setting
= |JFSetting
# PLS_Data
* PLS Size
# PL5 Offset

= DutputMask

b A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter | Data Type Description
Type

Execute Input BOOL Rising Edge initiates the HSC configuration. (HSCE Enable should be equal to FALSE)
Falling edge will clear all the output value.

Channel Input HSCE_CHANNEL The HSCE channel.

InitAccumulator Input LINT Accumulator initial value.

OFSetting Input LINT Counter overflow limit value.

UFSetting Input LINT Counter underflow limit value.

PLS_Data Input PLS2 Configuration values for High Preset (LINT), Low Preset (LINT), High Preset Output (UDINT), and
Low Preset Output (UDINT).

PLS_Size Input USINT PLS data size, and the maximum value is 24 for plug-in.

PLS_Offset Input USINT Offset to start with in the PLS data array.

OutputMask Input UDINT Output mask for PLS functionality.

Done Output BOOL HSC configuration action (initiated by this instruction) succeeds.

Error Output BOOL Indicates an error occurred.

ErrorlD Output UINT When an error occurs, ErrorlD contains the error code on page 337.
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HSCE_CGF_PLS Function Block Diagram example

HSCE_CGF_PLS Ladder Diagram example

initacc error|D

OFsetting

|IF=etting

PLSsetting

PLSsize

plsoffset
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HSCE_READ_STS

HSCE_CGF_PLS Text Structure example

HSCE CFG PL

—

s 1
o dHSCE CFG LS L0 Eeneute, HECF CHANTEL Chuanmc, LINT baiscoum ulator. [N 0FSctting, LINT UFSetting, PLS HACEILITFLS Dats, UNT RS Sie. SHTPLS, O it UDOWT Dutpuathlnk™
Type | HICE CFG_PLS, High Spred Counter BL3 configmation

{ HSCE_CFG_FLS_1(Execute,chl,initacc,OFsetting, UFsetting, PLS data, PL3_Size,FL3_Offset,optmsk);
2. Done HSCE_CFG_PLS :=HSCE_CFG_PLS_1.Done;

3! Error HSCE_CFG_PLS :=HSCE_CFG _PL3 1.Error:

4 ErrorID HSCE CFG_PLS := HSCE CFG_PLS 1.ErrorID:

The instruction is used to read current HSC status.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

" HoLEL READ ST

HSCE_READ _STS
= Enable Walid »
* Channel HSCEStsInfo =
Error =
ErroriD) =
e, >

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data Type Description
Type
Enable Input BOOL If Enable is True then HSC2StsInfo is updated.
Channel Input HSCE_CHANNEL The HSCE channel.
Valid Output BOOL HSC2StsInfo is Valid if TRUE.
HSCEStsInfo Input HSCE_STS Counter overflow limit value.
Error Output BOOL Indicates an error occurred.
ErrorlD Output UINT When an error occurs, ErrorlD contains the error code on page 337.

HSCE_READ_STS Function Block Diagram example

HSCE READ SIS
HSCE_READ_STS _
o Enable Validtraoou
s T Chomel  HSCESisino Hsce USSR e
ElTl]' Errar
B0
ErrorlD _emrlD
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HSCE_READ_STS Ladder Diagram example

HSCE_READ 515
HSCE_READ_STS
Enable Valid

chl ' ' stsinfo

p Channel HSCESt. 4=

Error

Errar 4=

erroriD

ErroriD) 4=

HSCE_READ_STS Text Structure example

HSCE READ 5TS 1ff
woid HSCE_READ _ST5_1(BQ0OL Enable, H3CE_CHAMNMEL Channel)
Type : HSCE_READ_STS, Read High Speed Counter status

HSCE_READ STS_1(Ensble,Channel]:
Valid HSCE_READ STS :=HSCE READ STS 1.Valid:

2

3| HSCEstsInfo HSCE_READ STS := HSCE READ STS 1.HSCEStsInfo;

4 Error_HSCE READ STS := HSCE READ STS_1.Error:

5i ErrorID HSCE READ STS := HSCE READ STS 1.ErrorlID;
HSCE_SET_STS The instruction manually sets and resets the HSC counting status flags. The

HSC function block must be stopped for the HSCE_SET_STC function block
to set or reset its HTS status. If the HSC function block is not stopped or HSC
channel is not configured, HSC2_SET_STS function block will throw error.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.

+ Enable

% Channel

#+ HFReached

= | PReached

* OFOccurred

# UFOccurred

* TouchProbe

» Hold

= Preset

L

7 HSLE SET ST& 1 )
HSCE_SET_STS

{

]

-

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Function block enable.

TRUE - set/reset the HSC status.
FALSE - there is no HSC status change.

Channel Input HSCE_CHANNEL The HSCE channel.

HPReached Input BOOL When High preset value reached, this bit will be set to TRUE by plug-in module. Set or reset this
bit by HSCE_SET_STS function block.

[PReached Input BOOL When low preset value is reached, this bit will be set to be TRUE by plug-in module. Set or reset
this bit by HSCE_SET_STS function block.

OFOccurred Input BOOL When overflow occurred, this bit will be set to be TRUE by plug-in madule.Set or reset this bit
by HSCE_SET_STS function block.

UFOccurred Input BOOL When underflow occurred, this bit will be set ta be TRUE by plug-in module. Set or reset this bit
by HSCE_SET_STS function block.

TouchProbe Input BOOL When touch prabe is triggered, this bit will be set to be TRUE by plug-in module.

Hold Input BOOL When HSC hold is triggered this bit will be set to be TRUE by plugin module. Set or reset this bit
by HSCE_SET_STS function block. This input parameter is only effective for counter 0. For
counter 1is always reset

Preset Input BOOL When Z ACC Reset is triggered, this bit will be set to be TRUE by plug-in module.

Set or reset this bit by HSCE_SET_STS function block.
This input parameter is only effective for counter 0. For counter 1is always reset.

Done Output BOOL HSC configuration action (initiated by this instruction) succeeds.

Error Output BOOL Indicates an error occurred.

ErrorlD Output UINT When an error occurs, ErrorlD contains the error code on page 337.
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HSCE_SET_STS Function Block Diagram example

UFOccurred

TouchProbe

Hold

Frezet

HSCE_SET_STS Ladder Diagram example

HPreached

errorll

LPreached

preset
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HSCE_SET_STS Text Structure example

HSCE_SET_sTs_L||

=]

void HSCE_SET_STS_1(BOOL Enable, HSCE_CHANNEL Channel, BOOL HPReached, BOOL LPReached, BOOL OFOccurred, BOOL UFOccurred, BOOL TouchProbe, BOOL Hold, BOOL Preset)
Type : HSCE_SET_STS, Manually set/reset High Speed Counter status

HSCE_SET_ =TS 1(Enable, chl, hprd, ofocecerd, ufocerd, touchprob, hold, preset):
. Done HSCE_SET STS
Error HSCE_SET 3TS
: ErrorID HSCE 3ET_3T3

1= HICE_SET STS_1.Done;
:= HBCE SET S5T3_1.Error:
1= H3CE _SET STS_1.ErrorID;

HSCE error codes The following table describes the status error codes for HSCE instructions on
page 325:
ErrorlD Code Error description Corrective action
0 The instruction successfully completed aperation.

1

Invalid HSC configuration files.

Contact the Rockwell Automation technical support representative. For contact information, see:
http://www.rockwellautomation.com/support

2 Invalid HSC module type. Carrect the module type. For example, select module type as plug-in.

3 Invalid HSC Slot ID. Correct the Slot ID in the Channel input of the function block.

b Invalid HSC ID. Carrect the HSC ID. For example, set 0 for counter 0.

5 Invalid mode for the Channel. Contact Rockwell Automation technical support representative.

6 Invalid PLS Size. PLS size should be <24 and size of the PLS data array >PLS size.

7 Invalid PLS offset. PLS offset + PLS size should be within the size of the PLS data array.

8 Invalid InitAccumulator value. Correct the InitAccumulator value. Maybe it is over the boundary or out range of LP or HP limit (LP
< InitACC < HP).

9 Invalid LP. Carrect the LP value. It may be over the boundary.

10 Invalid OF. Correct the OF value.

1 Invalid UF. Correct the UF value.

12 Invalid HP. Correct the HP value.

13 There is no configuration for HSCE. Contact the Rockwell Automation technical support representative.

14 Invalid HSCE state. Check the HSCE related function block ta confirm the state of this function block.

15 Invalid plug-in module Check the plug-in module to confirm it is HSC module.

16 HSCE is running. When HSC is counting, no configuration and setting status are allowed. HSCE_CFG on page 328
and HSCE_CFG_PLS on page 330 are executed while HSCE is running.

17 Stop HSC plug-in failure. Contact the Rockwell Automation technical support representative.

18 Update rate write failure. Contact the Rockwell Automation technical support representative.

19 Write the number of plus failure. Contact the Rockwell Automation technical support representative.

20 Write Apply ACC failure. Contact the Rockwell Automation technical support representative.

21 Write ACC failure. Contact the Rockwell Automation technical support representative.

22 Write Apply failure. Contact the Rockwell Automation technical support representative.

23 Write number of PLS failure. Contact the Rockwell Automation technical support representative.

24 Write under flow failure. Contact the Rockwell Automation technical support representative.

25 Write over flow failure. Contact the Rockwell Automation technical support representative.

26 Write low preset failure. Contact the Rockwell Automation technical support representative.

27 Write high preset failure. Contact the Rockwell Automation technical support representative.

28 Write low preset out failure. Contact the Rockwell Automation technical support representative.

29 Write high preset out failure. Contact the Rockwell Automation technical support representative.

30 Write out mask failure. Contact the Rockwell Automation technical support representative.

31 Write PLS low preset out failure. Contact the Rockwell Automation technical support representative.

32 Write PLS high preset out failure. Contact the Rockwell Automation technical support representative.
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ErroriD Code Error description Corrective action
33 Write PLS low preset failure. Contact the Rockwell Automation technical support representative.
3k Write PLS high preset out failure. Contact the Rockwell Automation technical support representative.
35 Write PLS offset failure. Contact the Rockwell Automation technical support representative.
36 Write PLS number failure. Contact the Rockwell Automation technical support representative.
37 Read status failure. Contact the Rockwell Automation technical support representative.
38 Read high preset failure. Contact the Rockwell Automation technical support representative.
39 Read low preset failure. Contact the Rockwell Automation technical support representative.
40 Read ACC failure. Contact the Rockwell Automation technical support representative.
4 Read number of pulse width failure. Contact the Rockwell Automation technical support representative.
42 Read pulse width failure. Contact the Rockwell Automation technical support representative.
43 Read number of pulse failure. Contact the Rockwell Automation technical support representative.
b Read update rate failure. Contact the Rockwell Automation technical support representative.
45 Write status failure. Contact the Rockwell Automation technical support representative.
46 Read low preset out failure. Contact the Rockwell Automation technical support representative.
47 Read high preset out failure. Contact the Rockwell Automation technical support representative.
48 Read PLS number failure. Contact the Rockwell Automation technical support representative.
49 NA. Contact the Rockwell Automation technical support representative.
50 Write apply status failure. Contact the Rockwell Automation technical support representative.
b1 Invalid channel input. Contact the Rockwell Automation technical support representative.
52 Read touch probe failure. Contact the Rockwell Automation technical support representative.
53 Write reset ACC failure. Contact the Rockwell Automation technical support representative.
54 Start HSC failure. Contact the Rockwell Automation technical support representative.
55 Counter is disabled. The HSC counter is disabled. Check the Channel configuration to verify if the HSC counter is
enabled.
56 Invalid output mask value. Check if the output mask is within the valid range. For plug-in HSC module, the range is 0-65535.
57 Invalid high preset output. Check the if the HP output is within the valid range. For plug-in HSC module, the range is 0-65535.
58 Invalid low preset output. Check if the LP output is within the valid range. For plug-in HSC module, the range is 0-65535.
59 Not a supported UPM revision. Check the revision configuration for the HSC plug-in module.
60 Not a HSC module is added. Check if the actual plug-in module is HSC madule.
61 HSCE plug-in module is not configured. Contact the Rockwell Automation technical support representative.
62 A UPM plug-in Write errar occurs while changing | Contact the Rockwell Automation technical support representative.
HSC plug-in Mode to Non-run.
63 A UPM plug-in Write error occurs while changing | Contact the Rockwell Automation technical support representative.
HSC plug-in Mode to run mode.
b4 A UPM plug-in Read error occurs while reading Contact the Rockwell Automation technical support representative.
Output Status.
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Input/Output instructions

Use Input/Output instructions to read or write data to or from a controller or
module using signals sent to a device that is physically connected to a
programmable logic controller. Input relays transfer signals to the internal

relays, and output relays transfer signals to external output devices.

Instruction Description
LCD on page 340 | Micro810 only.

Displays a string or number on an LCD screen.

LCD_BKLT_REM on
page 342

Sets the remote LCD backlight parameters in a user program.

LCD_REM on page

Displays user defined messages for the remote LCD.

3hh

RHC on page 346 | Reads the high speed clock value in the Micro800 controller.

RPC on page 348 | Reads the user program checksum, either from the controller or memary module.

DLG on page 349 | Writes variable values from the run-time engine into a Data Logging File on an SD Card.
1IM on page 351 Updates inputs prior to normal output scan.

10Mon p_q3_52 Updates outputs prior to normal output scan.

KEY_READ o Micro810 only.

page 354 Reads the Key status on the optional LCD module when the user display is active.

KEY_READ_REM on
page 357

Micro820 only.
Reads the Key status on the optional remote LCD module when the user display is active.

MM_INFQ on page
359

Reads memory module header information.

MODULE_INFQ on

Reads module information fram a plug-in or expansion module excluding the

page 362 2080-MEMBAK-RTC memary module.

PLUGIN_INFO on | Reads module information from a generic plug-in or expansion module excluding the

page 373 2080-MEMBAK-RTC memary module.

PLUGIN_READ on | Reads data from a generic plug-in module excluding the 2080-MEMBAK-RTC memory module.
page 375

PLUGIN_RESET on | Resets the hardware for a generic plug-in module excluding the 2080-MEMBAK-RTC memory
page 377 module.

PLUGIN_WRITE on | Writes data to a generic plug-in module excluding the 2080-MEMBAK-RTC memory module.
page 379

RCP on page 381 | Reads and writes recipe data to and from an SD memory card.

RTC_READ on Reads the real-time clock (RTC) module information.

page 383

RTC_SET on page
385

Sets RTC data to the RTC module information.

SYS_INFO on page
387

Reads the status data block for the Micro800 controller.

TRIMPOT_READ on
page 390

Reads the trimpot value from a specific trimpot.
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Chapter 16 Input/Output instructions
LCD Displays a string or a number on the optional LCD screen.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro81o controllers.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction enable.
TRUE - the LCD switches to the user-defined screen (strings display on the LCD screen) instead
of the 1/0 status screen.
FALSE - the LCD displays the contents of the I/0 status screen.
Linel Input STRING String displayed on line 1 of the LCD.
Line2 Input STRING String displayed on line 2 of the LCD.
Lined Input STRING String displayed on line 3 of the LCD.
Line4 Input STRING String displayed on line 4 of the LCD.
LCD Output BOOL TRUE - function is enabled.
LCD Function Block Diagram example
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LCD Ladder Diagram example

LCD
Enable LCD

linel

= Linel
line2

=t Line2
line3d ]

=t Linel
lined ]

=t Lined

LCD Structured Text example

Leoj)

BOOL LCD{BOOL Enable, STRIMG Linel, STRIMG Line2, STRING Line3, STRING Lined)
Display string or number according ko user requirements iF opkion LCD mounks,

1 enable := TERUE:

2! linel := 'R';

3 lined 1= 'Q';

g Lined i= Lohs

5 lined := 'K';:

B output := LCDi(enable, linel, lineZ, line3, lined):

(* ST Equivalence: *)
TESTOUTPUT := LCD(LCDENABLE, LINE1, LINE2, LINE3, LINE4) ;

Results

5 Variable Monitoring - ] ®

Liser Global Variables - MicroB10  Local Variables - Progl  System Variables - MicroB10 10 - 'i"l

] v toventvae] Povicovoun] o] 0oto1nd
n e -

. enable # A BOOL |
. fine1 R N STRIMNG .
B 2 i [T STRING '
. e C M4 STRING
. lined K HAA STRING
. output 7 HA EOOL

Clase
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LCD_BKLT_REM (remote LCD Sets the Remote LCD backlight parameters in a user program.

backllght) Operation details:
The backlight settings defined in LCD_BKLT_REM are used when the Remote
LCD display is:

e auserdefined screen defined using LCD_REM.

o the default IO Status screen.

e For all other screens, the backlight settings used are those defined
using the menu on the Remote LCD.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, L50E, and L70E controllers.

LD BT AR

LCD_BKLT_REM
= Enabls LCD _BKLT_ #
= Color Stz =
= [Mode
b .

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction enable.
TRUE - execute REM_LCD_BKLT, overwrite any current backlight settings.
FALSE - REM_LCD_BKLT is disabled and the Remate LCD menu settings take effect.

Color Input UINT Backlight Color Code
o (:  White

e 1. Blue

e 2. Red

o J:Green

o 4-65535: Reserved

Mode Input UINT o (0: Permanently OFF

o 1: Permanently ON

e 2:Flash (1 sec interval)
o 3-65535: Reserved

LCD_BKLT_REM Output BOOL TRUE - Instruction executed successfully.
FALSE - Error occurred during instruction execution.
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Output UINT Status of the remote LCD operation.

LCD_BKLT_REM status codes:

o (- Enable input is false.

o 1-Success.

o 2 - Remote LCD not detected.
May occur when:
o Remote LCD is not physically connected to the controller or the wiring is incorrect.
o Serial port settings are other than what is required for the Remote LCD.

o 3 - Connection error.
May occur when there is an internal state machine error such as an incompatibility between
Controller FW version and RLCD FW version.

o 4 - nvalid color code.

o 5 - Invalid mode.

o 6-65535 - Reserved.

LCD_BKLT_REM Function Block Diagram examples

~ LCD BKIT REM T
LCD_BKLT_REM

G e LD
1 Colo -
1ot

N

LCD_BKLT_REM Ladder Diagram example

[CD_BKLT_REM_1
LCD_BKLT _REM
EN ENO

enable ' [ lcd_bidt

=t Enable LCD_BK_ 4=

color ' [ sts

mode

LCD_BKLT_REM Structured Text example

LCD BKLT REM 4§
void LCD_BKLT_REM_4(BOOL Enable, UINT Color, UINT Mode)
Type: LCD_BKLT_REM, 5et the remote LCD backlight parameters.

1! LCD BKLT REM 1 (EN, Enable, Color, Mode);

2 cutput := LCD BKLT REM 1.ENO

3, LCD BKLT REM 1 := LCD BKLT REM 1.LCD BKLT REM
4, sts_lcd_rem := LCD_REM 1.5ts
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LCD_REM (remote LCD)

Displays user defined messages for the Remote LCD.

Operation details:

e For Linel through Line8 the maximum string length is 24 characters.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, L50E, and L70E controllers.

e

+ Enahble

# Font

# Line1

* Lins2

* Line2

* Lin=4

# Linsh

* Linst

* Lins7

* Lin=g

e

LCD REM T
LCD_REM

LCD_REM »

B

Stz #

Py

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Enable the instruction block.
TRUE - remote LCD switches to user-defined screen from 1/0 status screen.
FALSE - remote LCD switches back to /0 status screen.

Font Input UDINT Font size for startup message:

o 0: Default (Large - 8x16)
o 1: Small (8x8)

e 2: Large (8x16)

o 3: Extra Large (16x16)

o 4 onward: Reserved

The Remote LCD size is 192x64 pixels.

When the font size for the start up message is small font, the Remote LCD displays:
e strings in Linel to Line8.

o a maximum of 24 characters per line.

When the font size for the start up message is large or extra large, the Remote LCD
displays:

e strings in Linel to Line4.

e ignores strings in Lineb to Line8.

e a maximum of 12 characters per line.
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Linel Input String String to be displayed on line 1of the LCD.
For Linel through Line8 the maximum string length is 24 characters.
Line2 Input String String displayed on line 2 of the LCD.
Line3 Input String String displayed on line 3 of the LCD.
Line4 Input String String displayed on line 4 of the LCD.
Lineb Input String String displayed on line 5 of the LCD.
Lineb Input String String displayed on line 6 of the LCD.
Line7 Input String String displayed on line 7 of the LCD.
Line8 Input String String displayed on line 8 of the LCD.
LCD_REM Output BOOL Function block enable.
When Enable = TRUE, user display is active.
When Enable = FALSE, 10 Status/Menu display is active.
Sts Output UINT Status of the remote LCD operation.

LCD_REM status codes:
o (- Enable input is false.
o 1- User message displayed successfully.
o 2 - Remote LCD not detected.
o 3 - Connection error.
May occur when:
o Remote LCD is not physically connected to the controller (or the wiring is
incorrect).
o Serial port settings are other than what is required for the Remote LCD.
o 4-Invalid font code.
o 5-5-65535 - Reserved.

LCD_REM Function Block Diagram example

 Line1
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LCD_REM Ladder Diagram example

LCD_REM_1

font_led sts_lcd_rem

L1

L4

L6

L7

LCD_REM Structured Text example

LCD_REM
void LCD_REM_1{BOOL Enable, UDINT Font, STRING Linel, STRING Line2, STRING Line3, STRING Lined, STRING Line5, STRING Lines, STRING Line7, STRING Line#)
Type : LCD_REM, Display user strings on remate LCD when it is connected.

1:1 LCD REM 1 (EN, Enable, Font, Linel, Line2, Line3, Lined4, Line5, Lineé, Line7, Line8);
2{ output := LCD_REM_1.ENO
3| LCD_REM_1 := LCD_REM_1.LCD_REM

-1!. sts_lecd rem := LCD REM 1.S5ts

RHC (read high SpEEd clock) Reads the high speed clock value in the Micro8oo controller.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.

TRUE - read high speed clock.

FALSE - no operation.

Applies to Ladder Diagram programs.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.
RHC Output UDINT The value of the high speed clock.

High-speed clock resolution

Controller Type Increments Timebase Resolution
Micro810 4 every 40 microseconds 10 microseconds 40 microseconds
Micro820 1every 10 microseconds 10 microseconds 10 microseconds
Micro830
Micro850

RHC Function Block Diagram example

rhc

RHC Ladder Diagram example

RHC
EM ENO

rhc

RHC +=
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RHC Structured Text example
rHC[]
UDINT RHC()
Read high-speed clock.
0¥ SEEEl D= ARG
(* ST Equivalence: *)
TESTOUTPUT2 :=RHC();
RPC (read program Reads the user program checksum, either from the controller or memory
module.
checksum)
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
MemMod Input BOOL TRUE - the value is taken from the memary module.
FALSE - the value is taken from the Micro800 controller.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
RPC Output UDINT The checksum value of the specified user program.
RPC Function Block Diagram example
RPC Ladder Diagram example
RPC
MemMod END
rpc
RPC 4=
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DLG (data log)

RPC Structured Text example

RPC(

IDINT RPC{EOOL MemMod)
Reads user pragram checksum,

1! MewMod := TRUE;
i rpo o= BPC (MemMod) ;

(* ST Equivalence: *)
TESTOUTPUT2 := RPC(TESTINPUT) ;

Writes variable values from the run-time engine into a Data Logging File on

an SD Card.

When writing to a data log a maximum of 50 group folders are allowed per
day. Each group folder has a maximum of 50 files with a file size of 4k-8k.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro8s0, and Micro870

controllers.
DLG_1
DLG
* Enable ENC <
* TSEnable Status 4
# CfglD ErrarlD 4

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

Enable

Input

BOOL Data logging write enable.

instruction operations are complete.
FALSE - Rising Edge not detected.

TRUE - Rising Edge Enable detected, start data logging operation when previous

TSEnable

Input

BOOL TRUE - Date and time stamp logging enable flag.

CfglD

Input

USINT Data logging configuration VA ID number from 1-10.

ENO

Output

BOOL Enable output.
Applies to Ladder Diagram programs.

Status

Output

USINT Current status of the instruction.
Data logging Status codes:

o (-Idle

e 1-Doing

o 2 -Succeed, indicates data logging is complete.
o J - Error, indicates data logging completed with error.
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ErrorlD Output | UDINT | A unique numeric error code for DLG.
DLG error codes
Error code Error Name Comments
0 DLG_ERR_NONE No error.
1 DLG_ERR_NO_SDCARD SD card is absent.
2 DLG_ERR_RESERVED Reserved.
3 DLG_ERR_DATAFILE_ACCESS Access Data logging file error.
4 DLG_ERR_CFG_ABSENT Data logging configuration file is absent.
5 DLG_ERR_CFG_ID Configure ID is absent in data logging configuration file
6 DLG_ERR_RESOURCE_BUSY The Data logging operation linked to this Data logging ID is used by another FB
operation.
7 DLG_ERR_CFG_FORMAT Data logging configuration file format is invalid.
8 DLG_ERR_RTC Real time clock is invalid.
9 DLG_ERR_UNKNOWN Unspecified error has occurred.
DLG Function Block Diagram example
" DG 7 =
DLG
Sebe \Enable  Status 4 Siis
R | T<Freble  EmoriD] -
Lonig L CiglD
b A
DLG Ladder Diagram example
DLG_1
DLG
Enable ENO
tsen status
=+ TSEnable Status s=
config D
== CiglD ErrorlD +=
LG
DLG Structured Text example
"-I'J-I-_;'G:i i
woid DLG_1(EQ0L Enable, BOOL TSEnable, SINMT CiglDd)
Type : DLG, Save list of data instances to 50 Card Data Log file.
1] DLG_l (Enable, TSEnable, CfgID)
2. status := DLG_l.Status
3. ID := DLG 1l.ErrorID
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IIM (immediate il'lpllt) Update inputs prior to normal output scan.

Operation details:

e Typically used at the beginning of an interrupt program to select or
mask inputs that are immediately scanned to get the current inputs.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instructions applies to the Micro830, Micro850, and Micro870

controllers.
4 T B
[
+ Enahble Sz m
* [nputType
* [nputSlot
L A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction block enable.
TRUE - execute instruction block.
FALSE - do not execute.

InputType Input USINT Identifies the type of input:
0 - Embedded input.
1-Plug-in input.

InputSlot Input USINT Identifies the input slot.

0 - Embedded input

12,345 - Plug-in slot number. (Slots are numbered from left to right, starting with
number 1.)

For embedded input, always 0.

For Plug-in input, input slot is 1,2,3,4,5 (Plug-in slot number, starting with left-most
slot =1).

Sts Output USINT Immediate input scan status.

|IM status (Sts) codes:

e 0x00 - Not enabled (no action taken).
o 0x01- Input/output scan success.

e 0x02 - Input/output type invalid.

e 0x03 - Input/output slot invalid.

ENO Output BOOL Enable output.

TRUE - Input updated.

FALSE - Input not updated.

Applies only to Ladder Diagram programs.
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IIM Function Block Diagram example

T
[t
b Enable
b InputType
» InputSlot
IIM Ladder Diagram example
[M_1
I
Enable EMO
InputType ] [ output
—_— lrmTy‘m Rs -—
[nputslaot
=t [nputSlot

IIM Structured Text example

r1n_1fi]

woid TIM_1(EQ0OL Enable, USIMNT InputType, USINT Inputslob)
Type : IIM, Update inpuks prior ko normal input scan,

1! enakle := TRUE;

2" InputType :=0:

5} IhpursSloc :=I0¢

4 IIM 1lienable, InputType, Inputdlot):

5! outputsn= TR

Results

ol Variahle Monitaring - | *

User Gicbal Variables - MicroB50 | Local Varisbles - Lkiled 5T System Variables - Mico50 | LD - MicmB50  Define| + [ *

(1 tome L tovcovoms] Prssconaun] mtvotn | ook DooTwo ||
B T

- ﬂi - ﬂ"‘
BN = ml z
. Irpuihct 0 H A2, LISINT -
. Irpe Tepe il M 1 [LISINT =
. outpul 1 A LISINT -
T e
Close
IOM (immediate Olltpllt) Update outputs prior to normal output scan.

Operation details:

352 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 16 Input/Output instructions

e Typically used at the end of an interrupt program to select or mask
which outputs are immediately scanned and updated.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instructions applies to the Micro830, Micro850, and Micro870

controllers.
& oM 7 2
[OM
* Enzhle (=T
* OutputType
*+ DutputSlot
b ~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction block enable.
TRUE - execute instruction.
FALSE - do not execute.

OutputType Input USINT Identifies the type of output:
0 - Embedded output.
1-Plug-in output.

OutputSlot Input USINT Identifies the output slot:

0 - Embedded output

12,345 - Plug-in slot number. (Slots are numbered from left to right, starting with
number 1.)

For embedded output, always 0.

For Plug-in output, output slot is 1,2,3,4,5 (Plug-in slot number, starting with
left-most slot = 1).

Sts Output USINT Immediate output scan status.

IOM (Sts) status codes:

e 0x00 - Not enabled (no action taken).
o 0x01- Input/output scan success.

e 0x02 - Input/output type invalid.

e 0x03 - Input/output slot invalid.

ENO Output BOOL Enable output.

TRUE - Output updated.

FALSE - Output not updated.

Applies only to Ladder Diagram programs.
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I0M Function Block Diagram example

g oM 7
1CM
s Enable Sts.

¢ DutputType

* DutputSlot

.

I0M Ladder Diagram example

1OmM_1
oM
Enable END

CutPutType ] [ output

LS o Gmﬂ—y’_ 5‘[‘3 L =3
CutputSlat

U OutputSlat

I0M Structured Text example

Ton 1

void I0M_1{EOOL Enable, USINT QutputType, USINT QukpukSlok)
Twpe : IOM, Update outputs prior to normal oukput scan.

1{ enakle := TRUE;

Zi CucputType := 0O

3! OurpurSlot. :=70:

4 IoM 1{enable, OutputType, Output3lot):

5 output := IOM 1.3ts;

Results

55 varable Monitoring - | o

User Global Varables - MicroBB  Local Varisbles - UnitisdST  Sysiem Vadobles - Mice283 L0 - Micro5)  Defin 4 | +

(1 e Cogoavanm] Pryscaivann] vt | cook] DmaTve |
| "ot - o - o

[Ty (] hiih, LiBiWT -
g5t a hi, USINT

N

| 1 hi, USINT -

B - ok 7 ([} -

Cllleee | @ | | & oo ]
u P

Cloes

KEY_READ (read keys on Reads the Key status on the optional LCD module when the user display is
LCD) active.
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Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810 controller.

" KEY READ T
KEY_READ
. Enable CKYL =
EKYL +
CEY =
EKY =
LKY =
DKY »

BEY &

LKY w

., A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
Enable Input BOOL Enables the instruction block.
TRUE - enable Read Keys on the Remote LCD keypad.
FALSE - disable Read Keys on the Remote LCD keypad.
CKYL Output BOOL TRUE: ESC key pressed for more than 2 seconds.
EKYL Output BOOL TRUE: OK key pressed for mare than 2 seconds.
CKY Output BOOL TRUE: ESC key pressed.
EKY Output BOOL TRUE: OK key pressed.
UKY Output BOOL TRUE: Up key pressed.
DKY Output BOOL TRUE: Down key pressed.
LKY Output BOOL TRUE: Left key pressed.
RKY Output BOOL TRUE: Right key pressed.
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KEY_READ Function Block Diagram example

KEY_READ Ladder Diagram example

SRERERE RF EP R RF IIII
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KEY_READ_REM (read keys

for remote LCD)

KEY_READ Structured Text example

(

KEY READ 1iff

void KEY_READ_1{BEOCL Enable)
Type : KEY_READ, Read key status on option LCD module.

* ST Equivalence: *)

1i KEY READ 1(enshle):

2 ckyl := EEY READ 1.CKYL;
3 ekyl := EKEY READ 1.EEYL;
4! gky := KEY READ 1.CEY;

5 eky := KEY READ 1.EEY;

6 uky := KEY READ 1.UEY;

7. dky := KEY READ 1.DKY;

8! lky := KEY READ 1.LKY;

9; rky := KEY READ 1.REY;

KEY_READ_1(KEYENABLE) ;

KEY_EKYL := KEY_READ_1.EKYL ;
CKY ;

KEY_CKY := KEY_READ 1.
KEY_EKY := KEY_READ 1.
KEY_UKY := KEY_READ 1.
KEY_DKY := KEY_READ 1.
KEY_RKY := KEY_READ 1.
KEY_LKY := KEY_READ 1.

display is active.

Operation details:

EKY ;
UKY ;
DKY ;
RKY ;
LKY ;

Reads the Key status on the optional Remote LCD module when the user

e Use the LCD_REM instruction to activate the user display on the
Remote LCD module. If the user display is not active, an error occurs

during KEY_READ_REM execution.

e P-BUTTON property in LCD Function File activates; otherwise all key

status is FALSE.

e Only single key presses are supported for the KEY_READ_REM
instruction; two-key press combinations are not supported.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, L50E, and L70E controllers.

" KEY READ REM T
KEY_READ_REM

kS

» Enable KEY_READ_REM +

KeyData 1

b

Sts s

-~

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - Enable
FALSE - Disable
KEY_READ_REM Output BOOL TRUE - Remote LCD Key data is read successfully.

FALSE - Enable is false, there is an error reading. Remote LCD Key Data or User
Display is not active.

Sts Output UINT Status of the KEY_READ_REM operation.
KEY_READ_REM status codes:
o (- Enable Input is False.
o 1-Key data read successfully.
e 7 - Remote LCD not detected.
May occur when:
o Remote LCD is not physically connected to the controller (or the wiring is
incorrect).
o Serial port settings are other than what is required for the Remote LCD.
o 3 - Connection Error.
May occur when there is an internal state machine error. Possible cause, an
incompatibility between Contraller FW version and RLCD FW version.
o 4-User Display is not active.
o 5-65535 - Reserved.

KeyData Output UDINT Remote LCD KeyPad Data.
KeyData definitions are defined in KeyData bitfields table.

KeyData bitfields table

Use this table to help determine the KeyData bitfields for KEY_READ_REM.

Bit No. in KeyData | Name Parameter Description

0 UKY TRUE = Up key pressed.

1 DKY TRUE = Down key pressed.

2 LKY TRUE = Left key pressed.

3 RKY TRUE =Right key pressed.

4 FIKY TRUE = FTkey pressed.

5 F2KY TRUE = F2 key pressed.

6 F3KY TRUE = F3 key pressed.

7 FLKY TRUE = F4 key pressed.

8 FBKY TRUE = F5 key pressed.

9 FBKY TRUE = F6 key pressed.

10 EKY TRUE = Enter key pressed.

1l CKY TRUE = Cancel key pressed.

12 EKYL TRUE = Enter key pressed for more than 2 seconds.
13 CKYL TRUE = Cancel key pressed for more than 2 seconds.
14-31 -- Reserved.
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MM_INFO (memory module
information)

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025

KEY_READ_REM Function Block Diagram example

© KEY READ REML T

) KEY_READ_REM
OO o T Erble NEY_REND
[ sts

KEY_READ_REM Ladder Diagram example

KEY READ REM 1
KEY_READ_REM
Enable KEY_RE.
sis
Sits +=
data
KeyData +=

KEY_READ_REM Structured Text example

KEY READ REM 2ff
void KEY_READ_REM_2(BOOL Enable)
Type: KEY_READ REM, Check key status on remote LCD.

FEY EEAD REM (Enable):

2 output := KEY READ EEM.ENO
5 sts ;= EEY RERD REM.St=
- data := EEY READ REM.KeyData

Reads Memory Module header information. When a Memory Module is not

present, all values return zero (o).

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,

Micro870 controllers and Micro8oo Simulator.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

[ =]
MM_INFO

Enable MMInfo

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - read Memory Module header information.
FALSE - there is no read operation, and the output Memory Module information is
invalid.
MMinfo Output MMINFO Memoary Module Information is defined in the MMINFQ data type on page 361.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

MM_INFO Function Block Diagram example

MM_INFO Ladder Diagram example

MM_INFO 1
MM_INFO
Enable ENO
output
MMInfo 4=

MM_INFO Structured Text example

MM _INFo 14
void MM_INFO_1{BO0L Enable)
Type : MM_INFO, Read memary module header infarmatian,

1, MM INFO 1ienable);
2; output := MM INFO_1.MMInfo;
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Results

For controllers using 2080-MEMBAK-RTC:

] Variable Monitoring — O x

[«]»

User Global Variables - Micro870 Local Variables - Prog1  System Variables - Micro870 1/0 - Micro870 Definec i

.“ Logical Value Physical Value | Initial Value
| | v o v o - o

B - MM INFD 1 .
. MM_INFO_1.Enable 7
.+ MM_INFO_1.MMInfo ! o
B enable v MiA,
. output MMCata 2080-MEMBAK-RTC2 N4,
. output Series 1 A4,
[0 outputRevision 513 N,
. output. UPValid v NiA
. output. ModeBehavior M,
. output. LoadAlways MAA,
. output. LoadOnError M,
. output. FaultCverride AA,
- i

| Close

For controllers using an SD card:

User Glabal Variables - Microd30 | Local Variables -Progl | System Variables - Micro830 | /0 - Micro830 | Defined Words |

S 7 [
| ] - [er

Initinl Value

- T

- er

B TESTEN v NjA

NiA
addrOffset a NiA
NiA

NA

. MA_INFO_1.Enable
. . MM_INFO_1 MMinfo
B - N I E I
. MM_INFO_1 MMinfo MM{ 2080-8D-RTC-5C A
. MM_INFO_1_MMinfo. Series 1 N/A
. MM_INFO_1_MMinfo. Revision 257 NjA
. MM_INFO_1.MMinfo. UPValid NjA
. MM_INFO_1. MMinfo. ModeBehay A
. MM_INFO_1_MMinfo. LoadAhways NiA
. MM_INFO_1.MMinfo. LoadOnE mo NjA
- I
Close |
MMINFO data type The following table describes the MMINFO data type parameters.
Parameter Data type Description
MMCatalog MMCATNUM The catalog number of the Memory Module.

When using the MM_INFO on page 359 instruction on controllers with an SD card,
the MMCatalog is "SD CARD".

Series UINT The series of the Memary Module.

When using the MM_INFO instruction on controllers with an SD card, the series is
1.
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Parameter Data type Description

Revision UINT The revision of the Memary Module.
When using the MM_INFO on controllers with an SD card, the revision is 257.

UPValid BOOL User program is present (TRUE: possibly valid project is found).
Note: Even if TRUE, there is still a possibility that the project will be detected
during download or restore as invalid if individual files are missing or corrupt.

ModeBehavior BOOL Mode behavior (TRUE: Go to RUN on power up).
LoadAlways BOOL Memory Module restore ta controller always on power up.
LoadOnError BOOL Memory Module restore to controller if power up with error.
FaultOverride BOOL Override fault on power up.
MMPresent BOOL Memory Module is present.
MODULE_INFO Reads module information from a plug-in module or an expansion module.

Operation details:

¢ Plug-in module information is read during RUN time.

e The 2080-MEMBAK-RTC memory plug-in module is not supported.

e Expansion module information is read when the module is powered
on.

e When a plug-in or expansion module is not defined with a ModuleID,
ProductType, or ProductCode, the MODULE_INFO operation returns
o for the respective output parameter.

e The plug-in and expansion module identification information is
defined by Allen-Bradley and is provided below as part of the
MODULE_INFO description.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers. Expansion modules are only supported on the Micro8s0 and
Micro870 controllers.

@ MODILE INFOT
MODULE_INFO
=+ Enzble Done «

+ ModuleType Present »
* SlatlD ModID =

VendorlD «

ProductType «

PreductCode «

ModRevision

Error »

ErrorlD &

L -

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction block enable.
TRUE - executes MODULE_INFO read operation.
FALSE - does not execute the read operation. All output data values are reset to 0.

ModuleType Input USINT Identifies the module type:
o 1-2085 Expansion Module.
e 2-2080 Plug-in Module.

SlotID Input USINT The slot number where the plug-in or expansion module is located.
SlotIDs are: 1,2, 3, 4,5
Slot Tis on the far left.

Done Output BOOL TRUE - Operation completed successfully.
FALSE - Operation is not executing or an error condition occurred.

Present Output BOOL Detects the plug-in or expansion module in the controller slot.
TRUE - Module is physically present.
FALSE - Module is not physically present.

ModID Output UINT The identification for the module in the controller slot.
e Plug-in modules are defined with a unique module identifier.
o Expansion modules are not defined with a unique module identifier, ModID returns 0.

VendorlD Output UINT The plug-in or expansion module vendor ID.

For Allen-Bradley products, the vendor ID is 1.
ProductType Output UINT The plug-in or expansion module product type.
ProductCode Output UINT The plug-in or expansion module product code.
ModRevision Output UINT The plug-in or expansion module revision information.
Error Output BOOL Indicates the existence of an error condition.

TRUE - An error is detected.
FALSE - No error.
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ErrorlD Output

USINT

A unique numeric that identifies the error. The errors are defined in the MODULE_INFO error
codes.

364

MODULE_INFO error codes

Use this table to determine the MODULE_INFO error codes and descriptions.

Error code

Error description

1

Invalid module type.

Change to a valid module type.

Valid module types are:

1-2085 Expansion Module. Only supported on Micro850 controllers.

2 - 2080 Plug-in Module. Supparted on Micro820, Micro830, and Micro850 controllers.

Invalid slot number.
Change to a valid slot number.

Invalid expansion module type.

Expansion module fatal error.

Plug-in module Read Info is not supported.

Plug-in module read error occurred while reading the Module ID.

Plug-in module read error occurred while reading the Vendor ID.

Plug-in module read error while reading the Product Type.

Ol |l VN |lo|lo ||~

Plug-in module read error occurred while reading the Product Code.

Plug-in module read error occurred while reading the Module Revision.

MODULE_INFO Function Block Diagram example
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MODULE_INFO Ladder Diagram example

enable done

present

=

Vi

pt

error

errorlD

MODULE_INFO Structured Text example

HODULE INFOC 1 (emable, mt, =i):
done := MODULE TNFO 1.Dome;
present :=MODULE INFC 1.Present;
mi :=MODULE TNFO 1.ModID:

vi :=MODULE INFC 1.VendorID:

pt :(=MODULE INFC 1.ProductType;
pc :=MCDULE INFC 1.ProductCode;
mr :=MODULE TNFC 1.ModRevision;
error =MODULE TNFO 1.Error;
errorID (=MODULE INFO 1.ErrorID:

L 1 e iy Y O L

jury
]

MODULE INFO 1
void MODULE_INFO_1(BOOL Enable, USIMNT ModuleType, USINT Slnt[[)}i
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Results
a-' Variable Monitoring EI\EI
| User Global Variables - Micro850 | Local Variables - Prog1 | System Variables - Micro850 | 140 - Micra8!| ¢ | »
Logical Yalue | PhysicalValu | Lock Data Type

enable AL BOOL -

enablel M8 BOOL -

mt 1 I At LISINT -

5 1 A LSINT -

done A BOOL -

prezent M BOOL -

mi 1] A UINT .

wi 1 A UINT .

pt 7 A LINT -

po 11580 (P UINT .

mr 50272 I LINT .

efror AL BOOL -

ermorlD a0 M8 LSINT -

+ MODULE_IMFO_1 MODULE_IMFO -
I [r——

The following information provides the plug-in and expansion module Type,
Module ID, Vendor ID, Product Codes and the Revision Word descriptions
for expansion modules as defined by Allen-Bradley.

MODULE_INFO - plug-in and
expansion module
information

366

Plug-in module information

Use this table to determine the plug-in module information defined by

Allen-Bradley.

Plug-in Module Plug-in Type Module ID Vendor ID Product Type Product Code
2080-1F2 Analog 96 1 10 32
2080-IF4 Analog 98 1 10 33
2080-0F2 Analog 100 1 10 3k
2080-TC2 Analog 102 1 10 35
2080-RTD2 Analog 104 1 10 36
2080-DNET20 Communication 34 1 12 249
2080-SERIALISOL Communication 32 1 -
2080-104 Digital 192 1 7 192
2080-0B4 Digital 193 1 7 193
2080-0V4 Digital 194 1 7 194
2080-1040B4 Digital 195 1 7 195
2080-1040V4 Digital 196 1 7 196
2080-0WAl Digital 197 1 7 197
2080-MOT-HSC Specialty 48 1 43 48
2080-TRIMPOT6 Specialty 72 1 - -
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Expansion module information

Use this table to determine the expansion module information defined by
Allen-Bradley.

Model number Expansion Type Module ID Vendor ID Product Type Product Code

2085-1F4 Analog - 1 10 208
2085-1F8 Analog - 1 10 206
2085-IRT4 Analog - 1 10 213
2085-0F4 Analog - 1 10 214
2085-1A8 Digital - 1 7 1148
2085-IM8 Digital - 1 7 1162
2085-1016 Digital - 1 7 T4k
2085-1032T Digital - 1 7 1145
2085-0A8 Digital - 1 7 1149
2085-0B16 Digital - 1 7 1146
2085-0V16 Digital - 1 7 1147
2085-0W16 Digital - 1 7 1151
2085-0W8 Digital - 1 7 1150

Expansion module Revision Word descriptions

Use this table to determine the Revision Word information for Allen-Bradley
expansion modules.

Bit Name Description
15 Max Baud Rate (1:0) These bits identify the maximum frequency for Max Baud Rate (1:0).
14 00 (bin) is 2 Mbps

01(bin)is 4 Mbps
10 (bin) is 8 Mbps
11(bin) is 16 Mbps

13 Minor Revision (3:0) Minor Revision (3:0) is the product minor revision designation. This field indicates the minor revision of
12 the Catalog number designated by the Vendor ID, Product Type, Product Cade, Series and Major Revision.
N The Minar Revision ranges from 0 to 15.

10

9 Major Revision (4:0) Major Revision (4:0) is the product major revision designation. This field indicates the major revision of
8 the Catalog number designated by the Vendor ID, Product Type, Product Code, and Series.

7 The Major ranges from 0 to 31.

6

5
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4 Series (4:0) SERIES (4:0) is the product Series designation. This field indicates the Series letter of the Catalog

number designated by the Vendor ID, Product Type, and Product Code.

Series |Series |Series |Series |Series |Series |Series | Series
(4:0) (4:0) (4:0) (4:0)

0 A 8 | 16 0 24 Y

1 B 9 J 17 R 25 JA

2 C 10 K 18 S 26 AA

3 D 1 L 19 T 27 AB

4 3 12 M 20 U 28 AC

5 F 13 N 21 V 29 AD

6 G 14 0 22 ] 30 AE

7 H 15 P 23 X 31 >AE

MODULE_INFO instruction The following timing diagram examples describe execution scenarios for the
. e . MODULE INFO instruction on page 362.
timing diagrams

Successful execution when a module is physically present

Enable {Rung . | i [ |

Condition} | I |
I
Done
| | | -
Present
Error
1 2 3 4 5 G 7 2 2 10 11

Scan C.l.fde R R R R

Use this table to help determine the MODULE_INFO parameter values for
each scan cycle.
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Scan Cycle Description

1.8 Rung condition becomes TRUE when:

o Enable input bit is TRUE.

o ModuleType and SlotID are valid. A physical module is present.

o [one and Present output bits are TRUE.

o Error output bit is FALSE.

o Update module related information for Module ID, Vendor ID, Product Type, Product Code, and Module
Revision accordingly.

234 No change in rung condition.
59 Rung condition becomes FALSE when Enable bit is FALSE. All output parameters are cleared.
6,7,10,1 No change in rung condition. Enable bit is FALSE. All output parameters are cleared.

Successful execution when Module is not physically present

Enable{Rung " | | [ |

Condition} T I i |

Done

Present

Error

1 2 3 4 5 = ) 8 2 10 i1

Scan C.VC|E)))))))))))))))))))))))))))))

Use this table to help determine the MODULE_INFO parameter values for
each scan cycle.

Scan Cycle Description

18 Rung condition becomes TRUE when:

o Enable input bit is TRUE.

o ModuleType and SlotID are valid. A physical module is not present.

o [one output bit is TRUE.

o Error and Present output bits are FALSE.

o Update module related information for Module ID, Vendor ID, Product Type, Product Code, and Module
Revision accordingly.

234 No change in rung condition.

o Enable input bit is TRUE.

o Input parameters are valid and a physical module is not present.
o Update output parameters accordingly.
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Scan Cycle Description

5.9 Rung condition becomes FALSE when:
o Enable bit is FALSE.
o All output parameters are cleared.

6,7,10,1 No change in rung condition. Enable bit is FALSE. All output parameters are cleared.

MODULE_INFO execution with Error

Enable{Rung =" | | I

Condition } i
st | R O S ||

Done

Present

1 z 3 4 5 6 7 2 £ 10 11
5can Cycle >>o00nonnnnbba bbb b B b0 RES

Use this table to help determine the MODULE_INFO parameter values for
each scan cycle.

Scan Cycle Description

1.8 Rung condition becomes TRUE when:

o Enable input bit is TRUE.

o ModuleType and SlotID are valid. A physical module is nat present.
o Done and Present output bits are TRUE.

o Error output bit is TRUE.

o Module related information for Module 1D, Vendor ID, Product Type, Product Code, and Module Revision is
cleared.

2,34 No change in rung condition.

o Enable input bit is TRUE.

o ModuleType, SlotlD, or both are invalid.
o Update output parameters accordingly.

5.9 Rung condition becomes FALSE when:
o Enable bit is FALSE.
o All output parameters are cleared.

6,7,10,1 No change in rung condition. Enable bit is FALSE. All output parameters are cleared.
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MODULE_INFO successful execution with error - no physical module

Enable {Rung < | | |
Condition}

Done

= e )

0 r —
Errar | | |
OFF_| |

1 2 3 4 5 & 7 8 2 10 11

S5can Cycle >»5>55050 50050 m 00 n bbb b0

Use this table to help determine the MODULE_INFO parameter values for
each scan cycle.

Scan Cycle Description
1.8 Rung condition becomes TRUE when:
o Enable input bit is TRUE.
o ModuleType or SlotID or both are invalid. A physical Module is not present.
o Done and Present output bits are FALSE.
o Error output bit is TRUE.
o Module related information for Module ID, Vendor 1D, Product Type, Product Code, and Module Revision is
cleared.
2 No change in rung condition.
o Enable input bit is TRUE.
o ModuleType or SlotlD or both are invalid.
o Update output parameters accordingly.
3,4 No change in rung condition.
o Enable input bit is TRUE.
o ModuleType and SlotID are both are valid. Module is physically present.
o [one and Present output bits are TRUE.
o Error output bit is FALSE.
o Update module information for Module ID, Vendor D, Product Type, Product Code, and Module Revision
accordingly.
5.9 Rung condition becomes FALSE when:
o Enable bit is FALSE.
o All output parameters are cleared.
6,7,10,1 No change in rung condition. Enable bit is FALSE. All output parameters are cleared.
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MODULE_INFO successful execution with error when physical module
is present

Enable{Rung -~ | | [ |

Condition} oFF | I | |
d [ I |
Done
| | | -
Present
Error
1 2 3 4 5 G 7 2 2 10 11

Scan C.l.fde R R R R

Use this table to help determine the MODULE_INFO parameter values for
each scan cycle.

Scan Cycle Description

18 Rung condition becomes TRUE when:

o Enable input bit is TRUE.

o ModuleType or SlotID or both are valid. Module is physically present.

o [one and Present output bits are TRUE.

o Error output bit is FALSE

o Update module related information for Module ID, Vendor ID, Product Type, Product Code, and Module
Revision accordingly.

2 No change in rung condition.

o Enable input bit is TRUE.

o Module input parameters are valid and module is physically present.
o Update output parameters accordingly.

3,4 No change in rung condition.

o Enable input bit is TRUE.

o ModuleType and SlotID are both are invalid. Module is physically present.

o Done and Present output bits are FALSE.

o Error output bit is TRUE and cleared.

o Update module information for Module ID, Vendor ID, Product Type, Product Code, and Module Revision
accordingly.

5.9 Rung condition becomes FALSE when:
o Enable bit is FALSE.
o All output parameters are cleared.

6,7,10,1 No change in rung condition. Enable bit is FALSE. All output parameters are cleared.
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PLUGIN_INFO (plug_in Read module information from a generic Plug-in or Expansion module.

information)

Operation details:

e In Connected Components Workbench 10 or higher, the
PLUGIN_INFO instruction can read any generic Plug-in or Expansion
Module information, except the 2080-MEMBAK-RTC module.

e When a generic Plug-in or Expansion Module is not present, all values
return to zero (0).

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870

controllers.
4 FLUGIN INFO T i
FLUGIM_INFD
* Enzhble MadID #
= SlotlD WendorlD »
ProductType +
ProductCode »
ModRevision %
L% "y

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type Data Type Description

Enable

Input BOOL Instruction block enable.
TRUE - execute Plug-in or Expansion module information read.
FALSE - the instruction block is not executed. All output data values are reset to 0.

SlotlD

Input UINT Plug-in Slot number:
Slot 1D =12.345
(Starting with the first Slot from left =1).

Expansion Slot number:
Slot 1D =101, 102, 103, 104
(Starting with the first Slot from left =101).

ModID

Output UINT Plug-in Generic Module physical ID.
o |f the Expansion Module is not supported ModID = OxFFF
o |f a Plug-in or Expansion Module is not present ModID = 0x0000

VendorlD

Output UINT The Plug-in or Expansion Generic Module vendor ID.
For Allen Bradley products, the vendor ID =1.
If a Plug-in or Expansion Module is not present VendorlD = 0x0000

ProductType

Output UINT Plug-in or Expansion Generic Module product type.
If a Plug-in or Expansion Module is not present ProductType = 0x0000
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ProductCode Output UINT Plug-in or Expansion Generic Module product code.
If a Plug-in or Expansion Module is not present ProductCode = 0x0000

ModRevision Output UINT Plug-in or Expansion Generic Module revision information.
If a Plug-in or Expansion Module is not present ModRevision = 0x0000

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs. Ladder Diagram adds the ENO output
automatically.

PLUGIN_INFO Function Block Diagram example

PTG INFTL

PLUGIN_NFO

R — oo -9
S o0
ProductType

PreductCode

ModRewvision

PLUGIN_INFO Ladder Diagram example

PLUGIM_INFO 1
PLUGIN_INFO
Enable END
SlatlD ] [ output1
=t SlotiD ModID 4=
[ output?
Wendor|D) s=
| output
ProduciT ... 4=
outputd
ProduciC . 4=
outputs
ModRes... 4=
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PLUGIN_INFO Structured Text example

PLUGIN INFO 1§

void PLUGIN_INFO_1{BOOL Enable, UIMT SlokID)
Type : PLUGIMN_IMFD, Get module information Fram a generic plug-in module,

1i 3lotID := 1:

2; PLUGIN INFOQ 1l{enshle, ZlotID):

3 outputl := PLUGIN INFO 1.ModID:

4! outputiZ := PFLUGIN INFO 1.WVendorlID;

S outpucid = PLUGIN INFO 1.ProductType;
6i outputd := PLUGIN TNFO 1.ProductCode;
7 output5 := PLUGIN TNFO 1.ModRewvision;
Results

f% Variable Monitoring

| Glabal Variables - Microg30 | Local Variables - UntifedST | System Variables - MicraB30 | € *
Logical¥alue | Physical¥alue | Lock | DataType I
- o] T of - b - gt

3 O . S
SIDtID 1 P UINT v
output] ] A8 LIMNT o
outpLt2 il M A8 UIMT -
output3 ] M AA UIMT e
outputd ] M A8 UIMT b
outputs 0 [ FrS UIMT &
+ PLUGIM_INFO_T PLUGIMN_IMN =

PLUGIN_READ (read plugln) Reads data from a generic plug-in module.

Operation details:

e Any plug-in module except for 2080-MEMBAK-RTC modules.
e When a Plug-in Generic Module is not present, all values return to zero

(0).

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

& FL UGN READLT ™
PLUGIN_READ
+ Enable Sts #

* SlotlD
% AddrOffzet
= [latal ength

= [latadrray

h A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction block enable.
TRUE - execute UPM read.
FALSE - there is no read operation and the data inside the data array is invalid.

SlotID Input UINT Plug-in slot number.
Slot ID =1,2,3,4,5 (starting with the far left slot =1).

Offset Input UINT Address offset of the first data to be read, calculating from the first byte of the Plug-in
Generic Module.

DatalLength Input UINT The number of bytes to be read.

DataArray Input USINT An array used to store the data read from the Plug-in Generic Module.

Sts Output UINT Status codes for PLUGIN_READ.
Status (Sts) codes:

e 0x00 - Function block not enabled (no operation).

o 0x01- Plug-in operation success.

e 0x02 - Plug-in operation fails due to an invalid Slot ID.

® 0x03 - Plug-in operation fails since it is not a valid Plug-in Generic module.
e 0x04 - Plug-in operation fails due to data operated out of range.

o 0x05 - Plug-in operation fails due to a data access parity error.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
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PLUGIN_READ Function Block Diagram example

f mw_m_
PLUGIN_READ
. S S

SlatlD

v AddrOffset
v Datalength

v Datadirray

il

AN

PLUGIN_READ Ladder Diagram example

PLUGIN_READ 1
PLUGIN_READ
Enable EMO

¢ SlotlD Sts 4=

a0

dl

da

PLUGIN_READ Structured Text example

PLUGIN READ 1 {I
void PLUGIN_READ_1(BOOL Enable, UINT SlotiD, UINT AddrOffset, UINT DataLength, USINT[1..1] DataArray) |
Type: PLUGIN_READ, Read data from a generic PLUGIN module.

1i PLUGIN RELD 1{ensble, ID, ao, dl, da);

2{ sts := PLUGIN READ 1.3ts:
PLUGIN_RESET (I'BSEt Resets any Plug-in Generic Module hardware except 2080-MEMBAK-RTC
. modules. After the hardware reset, the Plug-in Generic Module is ready for
plugin) . .
configuration and operation.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

FLUGIN RESET T
FLUGIN_RESET
Enable

SlotlD

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction block enable.
TRUE - execute Plug-in reset.
FALSE - there is no reset operation.

SlotID Input UINT Plug-in slot number.

Slot ID =1.2,3,4,5 (starting with the far left slot = 1).
Sts Output UINT PLUGIN_RESET status codes.

Status (Sts) codes:

e 0x00 - Function block not enabled (no operation).

o 0x01- Plug-in operation success.

e 0x02 - Plug-in operation fails due to an invalid Slot ID.

e 0x03 - Plug-in operation fails since it is not a valid Plug-in Generic
module.
-2080-MOT-HSC module configuration is in High Speed Counter
Instruction made.

o 0x04 - Plug-in operation fails due to data operated out of range.

o 0x05 - Plug-in operation fails due to a data access parity error.

ENO QOutput BOOL Enable output.
Applies only to Ladder Diagram programs.

PLUGIN_RESET Function Block Diagram example

FLUGIN RESET. T

PLUGIN_RESET
-enable | Enable Sts
SletiD L SlotiD

PLUGIN_RESET Ladder Diagram example

PLUGIN_RESET 1
PLUGIN_RESET
Enable ENO
SlotlD ' [ output
1 SiotiD St
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PLUGIN_WRITE (write
plugin)

PLUGIN_RESET Structured Text example

FLUOGIN RESET 11

void PLUGIN_RESET _1(EC0L Enable, UINT SlatID)
Type : PLUGIM_RESET, Reset a generic PLUGIM modulethardware reset),

1) ZlotID := 1;

2 PLUGIN_RESET 1(ensble, SlotID);
3! output := PLUGIN RESET 1.3ts:
Results

& Variable Monitoring

SlotD
output
+ PLUGIM_RESET_1 ..

Cancel

Writes a block of data to any Plug-in Generic Module hardware except
2080-MEMBAK-RTC modules.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

il FLUGIN R

PLUGIN_WRITE
# Enable Stz #

= SlotlD
= AddrCffset
# Datalength

* [atalrray

h A

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type Data Type Description

Enable

Input BOOL Instruction block enable.
TRUE - execute Plug-in write.
FALSE - there is no data write operation.
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SlotID

Input

UINT

Plug-in slot number.

Slot ID =1,2,3,4,5 (starting with the far left slot =1).

AddrOffset

Input

UINT

Address offset of the first data to be written, calculating from the first byte of the
Plug-in Generic Module.

Datalength

Input

UINT

The number of bytes to be written.

DataArray

Input

USINT

Data to be written to the Plug-in Generic Module.

Sts

Output

UINT

Status (Sts) codes:

PLUGIN_WRITE status codes.

e 0x00 - Function block not enabled (no operation).

o (0x01- Plug-in operation success.

e 0x02 - Plug-in operation fails due to an invalid Slot ID.

e 0x03 - Plug-in operation fails since it is not a valid Plug-in Generic module.
e 0x04 - Plug-in operation fails due to data operated out of range.

o 0x05 - Plug-in operation fails due to a data access parity error.

ENO

Output

BOOL

Enable output.

Applies only to Ladder Diagram programs.

380
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PLUGIN_WRITE Function Block Diagram example

il

PLUGIN_WRITE Ladder Diagram example

b Enable

h SlotlD

b AddrDffset
» Datalength

b Datalirray

fm

FLUGIN WRITE

S S

a0

dl

da

PLUGIN_WRITE_1
PLUGIN_WRITE
Enable ENC
¢ SlotlD Sis 4=
AddrOffs=
« Diatalen..
» Diatadirray

sts
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RCP (recipe)

PLUGIN_WRITE Structured Text example

PLUGIN WRITE 1§
void PLUGIN_WRITE_1(BOOL Enable, UINT SlotlD, UINT AddrOffset, UINT DataLength, USINT[1..1] DataArray)
Type : PLUGIN_WRITE, Write data to a generic PLUGIN module. J

1! PLUGIN WRITE 1({enable, ID, ao, dl, da):
2. sts := PLUGIN WRITE 1.Sts;

Reads the data value of a variable from the recipe data file that resides in the
recipe data file folder in the SD card and updates the value to the run-time
engine. Writes the variable value with the run-time engine to the recipe data
file in the SD card.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.

a RCP 7 ™,
RCP

# Enable Status *=

= R\/Flag Error|D)

& CiglD

* FileMame

b A

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type Description

Enable

Input

BOOL Enable recipe read/write instruction block.

TRUE - Rising Edge detected, execute recipe instruction if the previous operation is
completed.

FALSE - Rising Edge not detected, do not execute recipe instruction.

RWFlag

Input

BOOL TRUE - RWFlag (Write operation). Recipe writes the the variable's values with the
run-time engine into a recipe data file on the SD card.

FALSE - RWFlag (Read operation). The recipe reads the variable's values from the SD
card and updates the corresponding variable's value to the runtime engine.

CfglD

Input

USINT Recipe configuration VA 1D number 1-10.

FileName

Input

STRING Recipe data file name (maximum 30 characters length).

Status

Output

USINT Recipe instruction block current status.
RCP status codes:

o ( Idle

¢ 1 Doing

o 2 Succeed, complete without error.
o 3 Error, complete with error.

ErrorlD

Output

UDINT The numeric RCP error code.
The definitions are defined in RCP error codes.
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RCP error codes
Error code Error Name
0 RCP_ERR_NONE
1 RCP_ERR_NO_SDCARD
2 RCP_ERR_DATAFILE_FULL
3 RCP_ERR_DATAFILE_ACCESS
SD card are identified as:
o broken.
o full.
o read only.
4 RCP_ERR_CFG_ABSENT
5 RCP_ERR_CFG_ID
6 RCP_ERR_RESOURCE_BUSY
7 RCP_ERR_CFG_FORMAT
8 RCP_ERR_RESERVED
Reserved for future possible expansion.
9 RCP_ERR_UNKNOWN
10 RCP_ERR_DATAFILE_NAME
1 RCP_ERR_DATAFOLDER_INVALID
12 RCP_ERR_DATAFILE_ABSENT
13 RCP_ERR_DATAFILE_FORMAT
14 RCP_ERR_DATAFILE_SIZE

Recipe data file size is too large (>4kb).

RCP Function Block Diagram example

s RCP 7 B
RCP

enable status
R == Enzble Status e

flag_RCP 1 r v}
e RwFlag ErrorlD e

configlD
LT == CfglD

name_RCP :
R = == FileMame
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RCP Ladder Diagram example

RCP 1
RCP
EN ENO

enable ' [ status

flag_RCP ' " error_|D_RCFP

=t R\wFlag ErroriD 3=
Config_[D

== CfglD
name_RCP

= FileMame

RCP Structured Text example

RCP_ 1§
void RCP_1{ECQOL Enable, BOOL RWFlag, USINT CfglD, STRIMNG FileMame)
Type: RCP, Save/Restore list of data to/from 5D Card Recipe file.

RCPF 1 (Enable, EWFlag, CfgID, FileName)
status := RCP 1.5tatus
error_ ID RCP := RCPF 1.ErrorID

[ R % I ]

RTC_READ ( read real-time Reads the real-time clock (RTC) module information.
ClOCk) Operation details:

e Micro810 or Micro820 controller with embedded RTC:

e RTCBatLow is always set to zero (0).
e RTCEnabled is always set to one (1).

e When the embedded RTC has lost its charge/memory due to loss of
power:

e RTCDatais set to 2000/1/1/0/0/0.
e RTCEnabled is set to one (1).

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8s0,
Micro870 controllers and Micro8oo Simulator.
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The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

[ HRTC_READ T g
RTC_READ
» Enzble RTCData »
RTCPresent
RTCEnabled #
RTCBEatLow %
LY ~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - execute RTC information read.
FALSE - there is no read operation and output RTC data is invalid.
RTCData Output RTC RTC data information: yy/mm/dd, hh/mm/ss, week.
RTCData output is defined using the RTC data type.
RTCPresent Output BOOL TRUE - Free Running clock is utilized, or RTC hardware is plugged in.
FALSE - Free Running clock is not utilized, or RTC hardware is not plugged in.
RTCEnabled Output BOOL TRUE - Free Running clock is utilized, or RTC hardware is enabled (timing).
FALSE - Free Running clock is not utilized, RTC hardware is disabled (not timing).
RTCBatLow Output BOOL TRUE - RTC battery is low.
FALSE - RTC battery is not low.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

RTC data type

Use this table to help determine the parameter values for the RTC data type.
Parameter Data type | Description
Year UINT The year setting for the RTC. 16-bit value, and the valid range is from

2000 (Jan 01, 00:00:00) to
2098 (Dec. 31, 23:53:59)

Month UINT The month setting for the RTC.

Day UINT The day setting for the RTC.

Hour UINT The hour setting for the RTC.

Minute UINT The minute setting for the RTC.

Second UINT The second setting for the RTC.

DayOfWeek UINT The day of the week setting for the RTC. This parameter is ignored for RTC_SET.
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RTC_READ Function Block Diagram example

i RICREAD T )
RTC_READ
S 1 e Rt
R CPresen e
RTCEnabied 1—{
RTCBatLow 1 ballox
RTC_READ Ladder Diagram example
RTC_READ_1
RTC_READ
Enable ENO
data
RTCDat 4=
[ present
RTCPres... 4=
enabled
RTCEm. 4
[ batlow
RTCBa.. 4=
RTC_READ Structured Text example
RTC_READ 1]
void RTC_READ _1(E00L Enable)
Type : RTC_READ, Read RTC madule information,
1 RTC_READ 1{enable):
2 data := RTC_READ_ 1.RTCData:
3 present := RTC READ 1.RTCPresent;
4! enabled := RTC_READ 1.RTCEnabled:
5§ batlow := RTC REALD 1.RTCEatLow;
RTC_SET (set real-time Set RTC (real-time clock) data to the RTC module information.
clock) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
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The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

i ATC SERT o
RTC_SE
+ Enahble RTCPresent =
#* RTCEnzble RTCEnabled #
* RTCData RTCBatLow
Stz =
LA -

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - execute RTC_SET with the RTC information fram input. Typically, only execute
for 1 program scan when updating the RTC.
FALSE - do not execute RTC_SET. Set to FALSE to operate RTC normally.
RTCEnable Input BOOL TRUE - To enable RTC with the RTC data specified.
FALSE - To disable RTC.
RTCData Input RTC RTC data information: yy/mm/dd, hh/mm/ss, week as defined in the RTC data type.
RTCData is ignored when RTCEnable = 0.
RTCPresent Output BOOL TRUE - Free Running clock is utilized, or RTC hardware is plugged in.
FALSE - Free Running clock is not utilized, or RTC hardware is not plugged in.
RTCEnabled Output BOOL TRUE - Free Running clock is utilized, or RTC hardware is enabled (timing).
FALSE - Free Running clock is not utilized, or RTC hardware is disabled (not timing).
RTCBatLow Output BOOL TRUE - RTC battery is low.
FALSE - RTC battery is not low.
Sts Output USINT The read operation status.
RTC_Set status (Sts) values:
o 0x00 - Function block not enabled (no operation).
o 0x01- RTC set operation success.
o 0x02 - RTC set operation fails.
RTC data type
Use this table to help determine the parameter values for the RTC data type.
Parameter Datatype | Description
Year UINT The year setting for the RTC. 16-bit value, and the valid range is from
2000 (Jan 01, 00:00:00) to
2098 (Dec. 31, 23:59:59)
Month UINT The month setting for the RTC.
Day UINT The day setting for the RTC.
Hour UINT The hour setting for the RTC.
Minute UINT The minute setting for the RTC.
Second UINT The second setting for the RTC.
DayOfWeek UINT The day of the week setting for the RTC. This parameter is ignored for RTC_SET.
386
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RTC_SET Function Block Diagram example
f ATC SELT

] RTC_SET ‘
L mbad
S FCErable  RTCEnbed

aal

Stz o

e OOt
e ——
—
m 3

o

RTC_SET Ladder Diagram example

RIC_SET 1
RTC_SET
Enable RTCPres..
enable enabled
- RTCEre_ RTCEre. -
dats batlow

| RTCDats RTCBat 4~
| sts

RTC_SET Structured Text example

RTC_SET 1
void RTC_SET_1{BCOOL Enable, BOOL RTCEnable, RTC RTCData)
Type : RTC_SET, Set RTC data ko RTC module,

1 RTC SET 1iin, enable, data):
2 present := RTC 3ET 1.RTCPresent:
3 enabled := RTC ZET 1.RTCEnabled;
4 batlow := RTC 3ET 1.RTCEatLow:
5 sts i= RTC_SET 1.3ts;
SYS_INFO Reads the status data block for the Micro8oo controller.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

SYsINEO T
SYS_INFO
Enable

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - execute read operation.
FALSE - do not execute function.
Sts Output SYSINFO System status data block.
The Sts output is defined in the SYS_INFQ data type on page 389.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

388

SYS_INFO Function Block Diagram example

SYS_INFO Ladder Diagram example

SY5_INFO_1
5YS_INFO
Enable ENO

output

Stz 4=

SYS_INFO Structured Text example

5Ys INFO 1ff

woid S¥S_IMFO_1(BOOL Enable)
Type : S¥3_INFQ, Read Micro800 syskem stakus,

1 3¥3 INFO 1iensble);

2 output

:= 3YS_INFO_1.5ts:
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SYS_INFO data type

Results

a5 Variable Monitoring

User Global Variables - Micro850  Local Variables - Prog1

= O X

System Variables - Micro850 170 - Micro850 Defined Words

e
I

output. BootMajRev 2
output. BootMinRew <
output. 0S5Series 0
output. 0SMajRev 12
output. OSMinRev 11
output. ModeBehavic
output. FaultOwverridi
output. StrilUpProtect
output. MajErrHalted
output.MajErrCode O
output. MajErrUFR
output. UFRPouNum
output. MMLoadAlwa
output. MMLoadOnE
output. MMPwdMism
output. FreeRunClec 5725
output. ForcesInstall
output. EminFilterMa

(RN BOOL
°F ——_IEII

UINT
IA UINT
I UINT
[RIEY UINT
[N UINT
[ BOOL
(TN BOOL
MIA BOOL
i BOOL
(T UINT
IA BOOL
i UINT
(RN BOOL
[N BOOL
i BOOL
(R UINT
[ BOOL
i BOOL

SYS_INFO -
]

S‘I'S INFO_1
il

Close

The following table describes the SYSINFO data type.

Parameter Data type Description
BootMajRev UINT Boat Major Revision.
BootMinRev UINT Boat Minor Revision.

Operating System Series UINT

Operating System Series:
0 indicates a series A device
Tindicates a series B device

0SMajRev UINT 0S Major Revision.
0SMinRev UINT 0S Minor Revision.
ModeBehaviour BOOL Mode Behavior (TRUE: Go to RUN on power up).
FaultOverride BOOL Fault Override (TRUE: Override error on power up).
StrtUpPratect BOOL Startup Protection (TRUE: Run startup protection program on power up).
For future release.
MajErrHalted BOOL Major error halted (TRUE: Major error halted).
MajErrCode UINT Major error code.
MajErrUFR BOOL Major errar during user fault routine.
For future release.
UFRPouNum UINT User fault routine program number.
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Parameter Data type Description

MMLoadAlways BOOL Memory Module restore to controller always on power up (TRUE:
Restore).

MMLoadOnError BOOL Memory Module restore to controller if power up with error (TRUE:
Restore).

MMPwdMismatch BOOL Memory Module password mismatch (TRUE: Controller and Memory

Module password mismatch).

FreeRunClock UINT Free running clock that increments every 100 microsecands from 0 to
65535 and then returns to 0. You can use the Clack, which is globally
accessible, if you need more resolution than the standard 1 millisecond
timer.

Only supported for Micro830 and Micro850 controllers. Value for
Micro810 controllers remains 0.

Forcesinstall BOOL Forces enabled (TRUE: Enabled).

EMINFilterMod BOOL Embedded filter modified (TRUE: Modified).

TRIMPOT_READ (read

Reads the trimpot value from a specific trimpot.

trimpot) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro820, Micro830, Micro850, and Micro870
controllers.
THIMPOT REAOD T
TRIMPOT_READ
Enable TrimPotValue
TrimPotlD Sts
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - execute Trimpot read.
FALSE - there is no read operation and output Trimpot value is invalid.
TrimPotID Input UINT The ID of the Trimpot to be read. TrimPotID is defined in Trimpot ID definitions on page
391.
TrimPotValue Output UINT Current trimpot value.
Sts Output UINT The Trimpot read operation status.
TRIMPOT status (Sts) codes:
e 0x00 - Function block not enabled (no read/write operation).
o 0x01- Read/write operation success.
e 0x02 - Read/write operation fails due to an invalid Trimpot ID.
o 0x03 - Write operation fails due to an out of range value.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
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TRIMPOT Function Block Diagram example

T TRMPOT REAT

TRIMPOT_READ
enable Enable TrimPotValue § value
D TrimPatiD Stsp——tygr S

TRIMPOT Ladder Diagram example

TRIMPOT_READ 1
TRIMPOT_READ
Enable ENO

D ' [ value

=t TrimPatiD TrimPofv_. 4=

status

TRIMPOT Structured Text example

TREIMPOT READ 17

void TRIMPOT_READ_1(EOCL Enable, UINT TrimPotID)
Type : TRIMPOT_READ, Read the Trimpot value From a specific Trimpak,

1} TRIMPOT RELD 1(enshle, ID]:

2 walue = TRIMPOT RELD 1.TrimPotValue:
3 gtatus := TRIMPOT RELD 1.35ts;
Trimpot ID definition The following table describes the Trimpot ID definition used in the
TRIMPOT read instruction on page 390.
Output selection Bit Description
Trimpot ID definition 15-13 Module type of trimpot:

o 0x00 - Embedded.
o 0x01- Expansion.
® 0x02 - Plug-in Port.

12-8 Slot ID of the module:

o 0x00 - Embedded.

o 0x01-0x1F - 1D of Expansion Module.
o (0x01-0x05 - ID of Plug-in Port.

T-4 Trimpot type:

o 0x00 - Reserved.

o 0x01- Digital Trimpot Type 1(LCD Module 1).
o 0x02 - Mechanical Trimpot Module 1.
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392

Output selection Bit

Description

3-0

Trimpot ID inside the module:

o 0x00-0x0F - Embedded.

o 0x00-0x07 - ID of Trimpot for Expansion.
o 0x00-0x07 - ID of Trimpot for Plug-in Port.
The trimpot ID starts from 0.
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STIS (select timed start)

Interrupt instructions

Use Interrupt instructions to signal the processor that an event needs
attention. Usually the interrupt signal is used for high-priority conditions that
require interruption of the current code the processor is executing.

Function Description

STIS on page 393 | Starts the selected timed user interrupt (STI ) timer from the control program rather than starting
automatically.

UIC on page 395 | Clears the lost bit for the selected user interrupt.

UID on page 396 | Disables a specific user interrupt.

UIE on page 398 | Enables a specific user input.

UIF on page 400 | Flushes or removes a pending user input.

Starts the selectable timed user interrupt (STI ) timer from the control
program rather than starting automatically.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type

Data Type

Description

Enable

Input

BOOL

Instruction enable.
TRUE - start the STI timer from the control program.
FALSE - do not perform function.

IROType

Input

UDINT

Use the STI defined words.
- [RO_STIO
- [RO_STI
- IRO_STI2
- IRQ_STI3
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SetPaint Input UINT The amount of time (in ms) which must expire prior to executing the selectable
timed interrupt.
Avalue of 0 disables the STIS function.
Avalue between 1and 65535 enables the STIS function.
STIS Output BOOL Rung status (same as Enable).
STIS Function Block Diagram example
STIS Ladder Diagram example
STIS
Enable STIS
IRGType
= |[RQType
SetPoint ]
=+ SetPoint
STIS Structured Text example
sTISH
BCOOL STIS(ECOL Enable, UDINT IROType, UINT SetPaint)
Skark STI kimer From conkral programiinstead of aukamatically],
1! enable := TRUE;
2: IRQType := IRQ STIZ;
3! SetPoint := 1000;
‘1 output = STIZ[(enable, IRQType, 23etPoint):;
(* ST Equivalence: *)
TESTOUTPUT := STIS(TESTENABLE, 2, 1000) ;
394 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025




Chapter 17

Interrupt instructions

Results

2! Variable Monitoring

— O x

User Global Variables - Micro850  Local Variables - RA_STIS_ST  System Variables - Micro850  1/0 - Microl * | * |

e
- g8t
g -E-_IEI

. IRQType
Wl
|

SetPoint

131072

< ({IE
QI

UiC (clear interrupt lost bit) Clears the lost bit for the selected user interrupt(s).

UDINT
BOOL
UINT

Close

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction enable.
TRUE - start clear bit operation.
FALSE - do not perform function.

IROType Input UDINT Use the ST defined | - IRO_HSC3
words. - IRQ_HSC4
- IRO_ENO - IRO_HSCH
- IRQ_EIN - IRO_STIO
- IRQ_EN2 - IRO_STN
- IRQ_EN3 -IRQ_STI2
- IRQ_Ell4 - IRQ_STI3
- IRQ_EIl5 - IRO_UFR
- IRO_ENG - IRO_UPMO
- IRO_ENT7 - IRO_UPMI
- IRQ_HSCO - IRO_UPM2
- IRQ_HSC1 - IRQ_UPM3
- IRO_HSC2 - IRQ_UPM4

uic Output BOOL Rung status (same as Enable).
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UIC Function Block Diagram example

UIC Ladder Diagram example

c
EM END
enable | | output
=t Enable UIC s=
IRQType
= |[RGQType

UIC Structure Text example

1) enable := TRUE;
2! IRQTIype := 2;
3 output := UIC (enable, IRQType):
Results
o= Variable Monitoring - [m} X
User Global Variables - Micra850  Local Variables - RA_UIC_ST  System Variables - Micra850 /0 - Micra850 Dl * [+
L e L toocavoun| oscorane | otvous | ook | DotoTe |
i - ot M -
. autput B A2y 1 BOOL =
B (T N S N U
. enable v M ~ BOOL =
Close
. . . . .
UID (dlsable mterrupt) Disables a specific user interrupt(s).

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, Micro870

controllers and Micro800 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction enable.
TRUE - start the disable aperation.
FALSE - do not perform function.

IRQType Input UDINT Use the STI defined words. - IRQ_HSC3
- IRO_EIIO - IRQ_HSC4
- IRQ_EIN - IRQ_HSCh
- IRO_EN2 -IRO_STIO
- IRO_EIIS -IRO_STI
- IRQ_Ell4 - IRQ_STI2
- IRQ_EII5 - IRQ_STI3
- IRQ_ENE - IRO_UFR
- IRO_EN7 - IRO_UPMO
- IRO_HSCO - IRO_UPMI
- IRQ_HSC1 - IRQ_UPM2
- IRQ_HSC2 - IRQ_UPM3

- IRQ_UPM4
Ui Output BOOL Rung status (same as Enable).

UID Function Block Diagram example

UID Ladder Diagram example

Uik

IRQType

+ IRQType

Enable Ui
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UID Structured Text example

urofi]
BOOL UID(EOOL Enable, UDINT IROType)
Dizable specific user interrupk,

1! enable := TRUE;
2; IRQType := Z;
3 output = UID[(enakle, IRQTvype):

(* ST Equivalence: *)

TESTOUTPUT := UID(TESTENABLE, 2) ;

Results

! Variable Monitoring s m| W

User Global Variables - Micro850  Local Variables - RA_UID_ST  System Variables - Micro850  1/0 - Micro8! 4 | * |

[ teme T toscarvohe] Phsicvoe | il vbe | Lock | Doy

B - b - b

. output s BOOL

(fmlrare o | | & Juow
hl/A

. enable i BOOL

Close

Enables a specific user interrupt.

UIE (enable interrupt)

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro820, Micro830, Micro850, Micro870

controllers and Micro800 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

BOOL Instruction enable.
TRUE - start enable operation.
FALSE - do not perform function.

Enable Input
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IROType Input UDINT Use the STI defined waords. - IRQ_HSC3
- IRO_EIIO - IRO_HSC4
- IRO_EIN - IRO_HSCH
- IRO_EN2 - IRO_STIO
- IRO_ENI3 - IRO_STN
- IRO_Ell4 - IRO_STI2
- IRQ_EII5 - IRO_STI3
- IRO_EII6 - IRO_UFR
- IRO_ENT7 - IRQ_UPMO
-IRO_HSCO - IRO_UPM1
- IRO_HSC - IRO_UPM2
- IRQ_HSC2 - IRQ_UPM3
- [RO_UPM4
UIE Output BOOL Rung status (same as Enable).

UIE Function Block Diagram example

UIE Ladder Diagram example

UIE

Enable UIE

IRGType

IRQType

UIE Structured Text example

UIE]

1
3
3

BOOL UIE(BOOL Enable, UDINT IROTvpe)

Enable specific user interrupk,

enakble = TRUE;
IRQType 1= 2:;
output := UIE[enahle,

(* ST Equivalence: *)

IRQType) ;

TESTOUTPUT := UIE(TESTENABLE, 2) ;
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Results

8 Variable Menitoring 228 O ™

User Global Variables - Micro850  Local Variables - RA_UIE ST System Variables - Micro850 140 - Micra@! * | * |

(] v Jroscnvan Pamcsvae
O -

- :ﬁ’
B cutput i BOOL
I O [T O (N N R (L
B enable v (A BOOL
I [
Close
UIF (ﬂlISh pending Flushes or removes a pending user interrupt.
interrupt) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro800 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

Enable Input BOOL Instruction enable.
TRUE - start UIF operation.
FALSE - do not perform function.

IROType Input UDINT Use the STI defined words. - IRQ_HSC3
- IRQ_EIID - IRO_HSC4
- IRO_EIN - IRO_HSCh
-IRQ_EI2 -IRQ_STIO
-IRQ_EII3 -IRQ_STN
- IRO_Ell4 - IRQ_STI2
- IRO_EII5 - IRQ_STI3
-IRQ_EII6 -IRO_UFR
- IRQ_EII7 -IRQ_UPMO
- IRQ_HSCO - IRO_UPM1
- IRO_HSC1 - IRO_UPM2
- IRQ_HSC2 -IRQ_UPM3

- IRQ_UPM4
UIF Output BOOL Rung status (same as Enable).

400 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 17 Interrupt instructions

UIF Function Block Diagram example

UIF Ladder Diagram example

UIF

Enable UIF

IRQType

=t IRQType

UIF Structured Text example

uIF]

BOOL UIF(EQOL Enable, UDIMT IROTwpe)
Flush specific user interrupk,

1! enable := TRUE;
2. IRQType := 2;
3 output = UIF (enakle, IRQTvype);

(* ST Equivalence: *)
TESTOUTPUT := UIF(TESTENABLE, 2) ;

Results

a2l Variable Monitoring - O x
User Global Variables - Micro850  Local Variables - RA_UIF_ST  System Variables - Micra850 140 - MicroBt * | * |
T e | Lopcotton Py | v Lock| Dot
| - bt - ot

enable v M m |EEEE

output MR [ BOOL

Close
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Motion control instructions

Use the motion control instructions to program and design the motion of a
particular axis. Motion control requires Connected Components Workbench
2.0 or higher.

@ Tie:
b

o Administrative instructions support both PTO motion and Feedback motion.
o The mation control instructions that support an FBAxis are: MC_ReadActualPosition and
MC_ReadActualVelocity.

Instruction

Description

Administrative

MC_AbortTrigger on page 413

Cancells Motion function blocks that are connected to trigger events.

MC_Power on page 434

Contral the power stage, ON or OFF.

MC_ReadAxisError on page 444

Reads the axis errors not related to the Motion control instruction blocks.

MC_ReadBoolParameter on page 448

Returns the value of a vendor specific parameter of type BOOL.

MC_ReadParameter on page 451

Returns the value of a vendor specific parameter of type Real.

MC_ReadStatus on page 453

Returns the status of the axis with respect to the mation currently in progress.

MC_Reset on page 458

Transitions the axis state from ErrorStop to StandStill by resetting all internal
axis-related errors.

MC_SetPosition on page 460

Shifts the coordinate system of an axis by manipulating the actual position.

MC_TouchProbe on page 466

Records an axis position at a trigger event.

MC_WriteBoolParameter on page 470

Modifies the value of a vendor specific parameter of type BOOL.

MC_WriteParameter on page 472

Modifies the value of a vendor specific parameter of type REAL.

Motion

MC_Halt on page 416

Commands a controlled mation stop under normal operating conditions.

MC_Home on page 419

Commands the axis to perform the <search home> sequence.

MC_MoveAbsolute on page 422

Commands a controlled motion to a specified absolute position.

MC_MoveRelative on page 426

Commands a controlled motion of a specified distance relative to the actual position at
the time of the execution.

MC_MoveVelocity on page 430

Commands a never ending controlled motion at a specified velocity.

MC_ReadActualPosition on page 438

Returns the actual position of the feedback axis.
Requires Connected Components Workbench 8 or higher.

MC_ReadActualVelocity on page 442

Returns the actual velocity of the feedback axis.
Requires Connected Components Workbench 8 or higher.

MC_Stop on page 463

Commands a controlled motion stop and transfers the axis state to Stopping.

General rules for motion
control function blocks

The general rules for the Micro8oo motion control function blocks on page
403 follow the PLCopen Motion control specifications. The following table
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provides general rules about the interface of motion control function blocks.

Rule applies to

Input parameters

With Execute: The parameters are used with the rising edge of the execute input. To modify any parameter, change
the input parameter(s) and trigger the motion again.

If an instance of a function block receives a new Execute before it finishes (as a series of commands on the same
instance), the new Execute is ignored, and the previously issued instruction continues with its execution.

With Enable: The parameters are used with the rising edge of the enable input and can be modified continuously.

Missing input parameters

Missing input is captured during User Application compilation. There is no missing input error handling at the
controller level.

Inputs exceeding application limits

If a function block is commanded with parameters that result in a violation of application limits, the instance of the
function block generates an errar. In this case, the Errar output is flagged On, and error information is indicated by
the output ErrorlD. The controller, in most cases, remains in Run mode, and there is no Motion Error reported as a
major controller fault.

Sign rules for inputs

The Acceleration, Deceleration, and Jerk inputs are always positive values. Velocity, Position and Distance inputs can
have positive and negative values.

Position versus Distance

Position is a value defined within a coordinate system. Distance is a relative measure related to technical units.
Distance is the difference between two positions.

Position/Distance input

Only linear mation is supported on Micro800 controllers. For MC_MoveAbsolute function block, the pasition input is the
absolute location to be 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, but it can also use Direction input to define the sign of the velocity (negative velocity x
negative direction = positive velocity). The E parameter "Direction” refers to the velocity input and output for
compatibility reasons.

Direction input

For distance (position) motion, with the target position (either absolute, or relative) defined, the motion direction is
unique. The direction input for distance move is ignored.

For velocity motion, direction input value can be 1(positive direction), 0 (current direction) or -1(negative direction).
For any other valug, only the sign is considered. For example, -3 denotes negative direction, +2 denotes positive
direction, and so on.

For velocity move (MC_MoveVelocity), the sign (velocity x direction) determines the actual motion direction if the value
is not 0. For example, if velocity x direction = +300, then direction is positive.

Acceleration, Deceleration and Jerk inputs

o Deceleration or Acceleration inputs should have a positive value. If Deceleration or Acceleration is set to a
non-positive value, the function block reports an error (Error ID: MC_FB_ERR_RANGE).

o Jerk input should have a non-negative value. If Jerk is set ta a negative value, the function block reports an error
(Error ID: MC_FB_ERR_RANGE).

o |f Maximum Jerk is set to zero, all jerk parameters for the mation control function black, including jerk setting for
MC_Stop have to be set to zero. If they are not, the function block reports an error (Error ID: MC_FB_ERR_RANGE).

o |f Jerk is set to a non-zero value, S-Curve profile is generated; if Jerk is set to 0, trapezoidal profile is generated.

o Home Jerk configuration is nat limited to Max Jerk configuration.

o |f the mation engine fails to generate the motion profile prescribed by the dynamic input parameters, the function
block reports an error (Error ID: MC_FB_ERR_PROFILE).
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Rule applies to

Output exclusivity

With Execute: When Execute is TRUE, one of the Busy, Done, Error, or CommandAborted outputs must also be TRUE.
The outputs are mutually exclusive: only one output an one function block can be TRUE.

Only one of the outputs Active, Error, Done and CommandAborted is set at one time.

With Enable: The Valid and Error outputs are mutually exclusive: only one output on one function block can be TRUE.

Output status

With Execute: The Done, Error, ErrorlD and CommandAborted outputs are reset with the falling edge of Execute
instruction. However, the falling edge of Execute does not stap or 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 ane
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.

With Enable: Valid, Enabled, Busy, Error, and ErrorlD outputs are reset with the falling edge of Enable as soon as
possible.

Behavior of Done output

The Done output is set when the commanded action has successfully completed.

When multiple function blocks are warking on the same axis in a sequence, the following applies:

o When one movement on an axis is interrupted with another movement on the same axis without having reached
the final goal, Done on the first function block will not be set.

Behavior of Busy output

Every function block can have a Busy output, indicating the function block is not finished (for function blocks with an
Execute input) or is not working and new output values can be expected (in case of Enable input).

Busy is set at the rising edge of Execute and reset when one of the outputs Done, Aborted, or Error is set. The
function block should be kept in the active loop of the application program for at least as long as Busy is TRUE
because the outputs may change.

Function blocks with the same instance that are busy cannot execute until it is no longer busy. Function blocks with
different instances can override the currently executing function block.

Behavior of CommandAborted
output

The CommandAborted output is set when a commanded motion is interrupted by anather mation command.
The reset behavior of CommandAborted output is similar to Done output. When CommandAborted occurs, other
output signals such as InVelacity are reset.

Output Active

The Active output is required on buffered function blocks, and is set at the moment the function block takes control
of the motion of the according axis.
For unbuffered mode, the Active and Busy outputs can have the same value.

Enable and Valid status

The Enable input is coupled to a Valid output. Enable is level sensitive, and Valid shows that a valid set of outputs is
available at the function block.

The Valid output is TRUE as long as a valid output value is available and the Enable input is TRUE. The relevant output
value can be refreshed as long as the input Enable is TRUE.

If there is a function block error, the output is not valid (Valid set to FALSE). When the error condition disappears, the
values reappear and Valid output is set again.

Output error handling

Outputs used to define errors

All blocks have the following two outputs that are used for errors that occur during execution:

o Error - Rising edge of "Error" informs that an error occurred during the execution of the function block.
o ErrorlD - Error number.

Done and InVelocity outputs are used for successful completion so they are logically exclusive to Error.
Instance errors do not always result in an axis error (bringing the axis to ErrorStop).

How the error outputs are reset
o Error outputs of the relevant function blocks are reset with the falling edge of Execute and Enable.
o The error outputs of a function block with Enable can be reset during operation without having to reset Enable.
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Rule applies to

Types of errors

e Function blocks logics (for example, parameters out of range, state machine violation attempted, and so on)
o HW Limit or SW Limit

o Mechanism/Motor

o [rive

Naming conventions ENUM types

Due to the naming constraints in the IEC standard on the uniqueness of variable names, the 'mc' reference to the
PLCopen Mation Control namespace is used for the ENUMs.

In this way we avoid the conflict that using the ENUM types 'positive' and 'negative’ for instance with variables with
these names throughout the rest of the project since they are called mcPositive and mcNegative respectively.

Motion control function
block parameter details

Motion control axis states

The following topics provide details for motion control parameters that are
relevant to all motion control function blocks.

Motion control axis states on page 406

Motion control function block parameter numbers on page 408

Motion control function block error IDs on page 409

The basic rule for the behavior of the axis at a high level when multiple motion
control function blocks are activated is that motion commands are always
taken sequentially, even if the controller has the capability of real parallel
processing. 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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Motion control axis state diagram

The axis is always in one of the defined states as shown in the following
diagram.

MC_Movesbsolute

MC_Moveflalative " MC_MoveVelocity
§ MC_Moveahbsolute MC_MowaRelative; MC_Halt

MC_Halt
Discrete MC_Movevelaaty of Continuous
Maotion Maotion
— MC_Stop y
' C_Stop I
] Err:-r_."’
Emor Stopping 3
[;nne rh:wa; Emor > ‘
. i / Mot 1 ] %, .
MC_MoveAbsohte . 7 MC Stop
MaoveRelati % Y
B 3 E MC_MoveVelocity
ErrorStop  Je-...
MC_Stop Y,

* . o * i
.‘.‘. : M.'ﬂli.-l

Emor MC_Reset Ervor / " MC Resatand

y : L MC_PowerStatus=FALSE
Homing =" Standstill s s
ME _Home =

Motion control axis state behavior

No Note

1 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.

2 Power.Enable = TRUE and there is an error in the axis.

3 Power.Enable = TRUE and there is no error in the axis

4 | MC_Stop.Done AND NOT MC_Stop.Execute.

5 | When MC_Power is called with Enable = False, the axis goes to the Disabled state for every state including ErrorStop.

6 | If anerror accurs while the state machine is in Stopping state, a transition to the ErrorStop state is generated.

Motion control axis state code values

You can monitor the axis state using the Axis Monitor feature. The following
table identifies the values used to define each of the predefined axis states.

State value State name
0x00 Disabled
0x01 Standstill
0x02 Discrete Motion
0x03 Continuous Motion
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Motion control function
block parameter numbers

0x04 Homing

0x06 Stopping

0x07 Error Stop
Axis state updates

On motion execution, the axis state update is dependent on when the relevant
motion function block is called by the POU scan. This is the case even though
the motion profile is controlled by the Motion Engine as a background task,
and is independent from 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 the
axis cannot switch from Discrete Motion to StandStill, even after the axis fully
stops, and the velocity comes to o.

8- Variable Monitoring - O >
User Global Variables - Micro870 | ocal Variables - NfA  System Variables - Micro870 I/O - Micro870 Defined Words
[ teme | e [ioguvun] phcave] mivae| o] oo
|| -l - o - ot
. + _MOTION_DIAG MOTICP
. . Axis0.ErrarFlag [fA BOOL
. Axisl AxisHome (R BOOL
. Axis0.Constyel I BOOL
. Axisl.AccelFlac (RPN BOOL
. Axisl.DecelFla (R BOOL
. Axisl AxisState 1 I USINT
. Axis0.ErrarlD 0 (R UINT
. Axis0 ExtraDate 0 [l UINT
. Axisl TargetPo 234566 I REAL
. Axisl.Cammant 2345 66 [fA REAL
. Axisl. Targetve 100.0 [REN REAL
. Axisl.Cammant 0.0 [fA REAL
E avis_dane v I, BOOL
i [
Close

The following function blocks use specific parameter numbers when the
function blocks are programmed.

e MC_ReadParameter

e MC_ReadBoolParameter
e MC_WriteParameter

¢ MC_WriteBoolParameter
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Parameter number identification

Parameter numbers between o and 999 are reserved for standard parameters.
Extensions by a supplier or user are also allowed, although using them can
affect portability between different platforms. If the parameter number is
greater than 999, the parameter is supplier-specific.

Parameter Parameter Name Datatype |R/W Description

number

1 Commanded Position REAL R Commanded position.

2 SWLimitPos REAL RIW Positive software limit switch position.

3 SWLimitNeg REAL RIW Negative software limit switch position.

b EnableLimitPos BOOL RIW Enable positive software limit switch.

5 EnableLimitNeg BOOL RIW Enable negative software limit switch.

8 MaxVelocitySystem REAL R Maximal allowed velacity of the axis in the motion system.

9 MaxVelocityAppl REAL RIW Maximal allowed velocity of the axis in the application.

1 CommandedVelocity REAL R Commanded velocity.

12 MaxAccelerationSystem REAL R Maximal allowed acceleration of the axis in the motion system.

13 MaxAccelerationAppl REAL RIW Maximal allowed acceleration of the axis in the application.

14 MaxDecelerationSystem REAL R Maximal allowed deceleration of the axis in the system.

15 MaxDecelerationAppl REAL RIW Maximal allowed deceleration of the axis in the application.

16 MaxJerk REAL RIW Maximal allowed jerk of the axis.

1001 TargetPosition REAL R The final target position for current active moving function block

1002 TargetVelocityl REAL R The final target velocity for current active moving function block.

1005 Duty Cycle REAL RIW The pulse duty cycle for ane pulse. The valid value is 0 - 100,
indicating 0% - 100%. (PWM function can be realized by adjusting
this value).
This parameter is configurable only using this Function Block. The
default value is set 50.0 by the controller.
Note: For Duty Cycle, the value will be overwritten by the default
setting, 50.0 when the controller is switched from RUN mode to PRG
and RUN again, or when the controller power is cycled.

1006 PulsePerRevolution REAL R The Pulse per Revolution setting input by user in CCW GUI.

1007 TravelPerRevolution REAL R The Travel per Revolution setting input by user in CCW GUI.

Motion control function When a motion control function block ends with an error and the axis state is

ErrorStop, use MC_Reset function block or MC_Power Off/On and MC_Reset
to recover the axis. The axis can be reset to normal motion operation without
stopping the controller operation.

block error IDs

Use this table to help determine the errors for the motion control function

blocks.
Value MACRO ID Description
00 MC_FB_ERR_ The function block execution is successful.
NO
01 MC_FB_ERR_ The function block cannot execute because the axis is not in the correct state. Check the axis state on page 406.
WRONG_STATE
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Value MACRO ID Description
02 MC_FB_ERR_ The function block cannot execute because there is invalid axis dynamic parameter(s) (velocity, acceleration,
RANGE deceleration, or jerk) set in the function block.
Correct the setting for the dynamic parameters in the function block against Axis Dynamics configuration page.
03 MC_FB_ERR_ The function block cannot execute because there is invalid parameter other than velocity, acceleration, deceleration,
PARAM or jerk, set in the function block.
Correct the setting for the parameters (for example, mode or position) for the function block.
04 MC_FB_ERR_ The function block cannot execute because the axis does nat exist, the axis configuration data is corrupted, or the
AXISNUM axis is not carrectly configured.
05 MC_FB_ERR_ The function block cannot execute because this axis gets a fault due to drive or mechanical issues. Check the
MECHAN connection between the drive and the controller (Drive Ready and In-Position signals), and ensure the drive is
operating normally.
06 MC_FB_ERR_ The function block cannot execute because the axis is not powered on.
NOPOWER Power on the axis using MC_Power function block.
07 MC_FB_ERR_ The function block cannot execute because the resource required by the function block is contralled by some other
RESOURCE function block or it is not available.
Ensure the resource required by the function block is available for use.
Examples:
o MC_Power try to control the same axis.
o MC_Stop are executed against the same axis at the same time.
o MC_TouchProbe are executed against the same axis at the same time.)
o MC_TouchProbe is executed, while touch probe input is not enabled in Motion Configuration.
08 MC_FB_ERR_ The function block cannot execute because the motion profile defined in the function block cannot be achieved.
PROFILE Correct the profile in the function block.
09 MC_FB_ERR_ The function block cannot execute because the motion profile requested in the function block cannot be achieved
VELOCITY due to current axis velocity.
Examples:
o The function block requests the axis to reverse the direction while the axis is moving.
o The required motion profile cannot be achieved due to current velocity too low or tao 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.
0A MC_FB_ERR_ This function block cannot execute as it will end up moving beyond the Soft Limit, or the function block is cancelled
SOFT_LIMIT as the Soft Limit has been reached.
Check the velocity or target position settings in the function black, or adjust Soft Limit setting.
0B MC_FB_ERR_ This function block is cancelled as the Hard Limit switch active state has been detected during axis movement, or
HARD_LIMIT cancelled as the Hard Limit switch active state has been detected before axis movement starts.
Move the axis away from the Hard Limit switch in the opposite direction.
0c MC_FB_ERR_ This function block cannot execute as it will end up moving beyond the PTO Accumulator logic limit, or the function
LOG_LIMIT block is cancelled as the PTO Accumulator logic limit has been reached.
Check the velocity or target position settings for the function block. Or use MC_SetPosition function block to adjust
the axis coordinate system.
0D MC_FB_ERR_ A motion engine execution error is detected during the execution of this function block.
ERR_ENGINE Power cycle the whole motion setup, including controller, drives and actuators, and re-download the User Application.

If the fault persists, call Tech support.

410
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Value MACRO ID

Description

10 MC_FB_ERR_ The function block cannot execute because the axis need to be homed first.
NOT_HOMED Execute homing against the axis using MC_Home function block.
80 MC_FB_ERR_ Warning: The requested velacity for the axis has been adjusted to a lower value.

PARAM_MODIFIED

The function block executes successfully at a lower velocity.

Axis error scenarios

In most cases, when a movement function block instruction issued to an axis
results in a function block error, the axis transitions to an Error state, and the
corresponding ErrorID element is set on the AXIS_REF data for the axis.

In the following situations, the axis may not transition to an Error state, and
it is possible for the user application to issue a successful movement function

block to the axis after the axis state changes.

Scenario

Example

A movement function black instructs an axis, but the axis is in a state in | The axis has no power, or the axis is in a Homing sequence, or in an Error Stap
which the function block cannot be executed properly. state.

A movement function block instructs an axis, but the axis is still The new function block commands the axis to change motion direction.

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.

When one mavement function block tries to control an axis, but the axis | User Application issues an S-Curve MC_MoveAbsolute function block to an axis
is still controlled by another movement function block, and the with too shart a distance given when the axis is moving.

newly-defined motion profile cannot be realized by the controller.

AXIS_REF data type

The AXIS_REF data type is a data structure that contains information for a
motion axis and is used as an input and output variable in all motion control
function blocks. An instance of an AXIS_REF data type is automatically
created when you add a motion axis to the configuration.

Parameter Data type Description

Axis_ID AXIS_REF The logic axis ID automatically assigned by Connected Companents Workbench. It cannot be edited or
viewed by user.

Error Flag BOOL Indicates whether an error is present in the axis.
Once an axis is flagged with an errar, and the error ID is not zero, the axis must be reset using
MC_Reset before issuing any other movement function block.

AxisHomed BOOL Indicates whether homing operation is successfully executed for the axis or not.
When 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 is cleared.

ConstVel BOOL Indicates whether the axis is in Constant Velocity movement or not. Stationary axis is not considered
in Constant Velocity.

AccFlag BOOL Indicates whether the axis is in an Accelerating movement or not.

DecelFlag BOOL Indicates whether the axis is in an Decelerating movement or not.

AxisState USINT Indicates the current state of the axis.

ErrorlD UINT Indicates the cause for axis error when error is indicated by ErrorFlag. This error usually results from
motion control function block execution failure.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 i



Chapter 18 Motion control instructions

ExtraData

UINT

Reserved.

TargetPos

REAL

Indicates the final target position of the axis for MoveAbsolute and MoveRelative function blocks.
For MoveVelocity, Stop, and Halt function blocks, TargetPos is 0 except when the TargetPos set by
previous position function blocks is not cleared.

CommandPos

REAL

During motion, this is the current position the controller commands the axis to take. There may be a
slight delay between the axis actual position and this CommandPos.

TargetVel

REAL

The maximum target velocity instructed to the axis for a moving function block. The value of TargetVel
in current function block, or smaller than it, depending on the other parameters in the same function
block.

CommandVel

REAL

During motion, this element indicates the current velocity the controller instructs the axis to use.
Note that there may be a slight difference between the axis actual velocity and CommandVel, due to
the drive delay or drive adjustment overshoot.

FB_AXIS_REF data type

The FB_AXIS_REF data type is a data structure that contains information for
a Motion Feedback Axis. It is used as an input and output variable in motion
control function blocks. An instance of an FB_AXIS_REF data type is
automatically created when you add a HSC module and the mode is
configured as Feedback Axis mode.

IMPORTANT  Qnce a Feedback Axis is flagged with an error, and the error ID is not zero, the FBAxis

must be reset using MC_Reset before issuing any other movement function block.

Parameter Data type Description

Axis_ID FB_AXIS_REF The logic axis ID automatically assigned by Connected Compaonents Workbench. It cannot be edited
or viewed by user.

Errorflag BOOL Indicates whether an error is present in the Feedback Axis.

ConstVel BOOL Indicates whether the Feedback Axis is in Canstant Velacity mavement or not. Stationary axis is not
considered in Constant Velocity.

AccelFlag BOOL Indicates whether the Feedback Axis is in an Accelerating movement or not.

DecelFlag BOOL Indicates whether the Feedback Axis is in an Decelerating movement or not.

AxisState USINT Indicates the current state of the Feedback Axis.

ErrorlD UINT Indicates the cause for axis error when error is indicated by ErrorFlag. This error usually results from
motion control function block execution failure.

ExtraData UINT Reserved.

ActualPos REAL Actual mechanical position read back from Motion feedback channel (HSC).

ActualVel REAL Actual mechanical velocity read back from Motion feedback channel (HSC).

Axis variables

412

Axis variables are used to control position, speed, acceleration, and error for a

given motion control axis.
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MC_AbortTrigger (motion
control abort trigger)

To assign a variable to an Axis output parameter:

e Ina Function Block Diagram

Graphically connect the Axis output parameter of a motion control
function block to the AxisIn input parameter of another motion
control function block for convenience. For example, connect
MC_POWER Axis output parameter to MC_HOME AxisIn input
parameter.

e InaLadder Diagram

A variable can not be assigned to the Axis output parameter of a
motion control function block because it is read-only.

Monitor an AXIS_REF variable

Monitor an AXIS_REF or a FBAXIS_REF variable in the software while
connected to the controller, when the motion engine is active, or in the user
application as part of user logic. You can also monitor the AXIS_REF or
FBAXIS_REF variable remotely through various communication channels.

Cancels Motion function blocks that are connected to trigger events.

MC_AbortTrigger only executes when assigned to an axis that is controlled by
MC_TouchProbe.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.
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Chapter 18

Motion control instructions

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_AbortTrigger computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF on page | Use the AXIS_REF data type to define the AxisIn parameter.
4N If the axis is a FB_Axis (feedback axis), use the FB_AXIS_REF data type to define Axisin
FB_AXIS_REF on parameters.
page 412
Triggerinp Input USINT This parameter is ignored.
Execute Input BOOL When TRUE, cancels the trigger event at the rising edge.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
Triggerlnput Output USINT This parameter is ignored.
Done Output BOOL TRUE - the trigger event is cancelled.
Busy Output BOOL TRUE - the function block is not finished.
Error Output BOOL TRUE - an error is detected.
ErrorlD Output UINT A unique numeric that identifies the error. The errars for this instruction are defined in

Motion control function block error IDs.

414

MC_AbortTrigger Function Block Diagram example
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Chapter 18 Motion control instructions

MC_AbortTrigger Ladder Diagram example

MC_AbortTrigger_1
MC_AbortTrigger
EM END
Focis
= fxisin Lot 4=
‘Trigerinp_AbortTrigger (Trigerinput. bortTrigger]
=+ Tniggerinp Triggern... $=
"Execute_TouchProbe | [ Done_AbortTrigger |
=+ Execue Done 4=
Busy AbortTrigger |
aﬁy —
Error_AbortTrigger |
Errar 4=
[ ErrorlD_AbortTrigger |
Errorll} 4=

MC_AbortTrigger Structured Text example

MC dbortTrigger 10

void MC_AbortTrigger_1{AxI5_REF AxisIn, USINT TriggerInp, BOOL Execute)
Twpe : MZ_AbartTrigger, Abort Function Blocks connected to trigger events {e.g, MC_TouchProbe)

NC_AbortTrigger 1(Axisl, TrigerInp AbortTrigger, Execute AbortTrigger):

Done_lhortTrigger := MC ibhortTrigger 1.Done:

Busy MhorcTrigger := MC ibortTrigger 1.Busy:
Error AbortTrigger := HC AbortTrigger 1.Error;
ErrorID dhortTrigger := MNC AbortTrigger 1.ErrorID:
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Results

N
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MC_Halt (motion control Commands a controlled motion stop under normal operating conditions.

halt)

416

Operating details;

o The axis state changes to DiscreteMotion, until velocity is zero. When
velocity reaches zero, Done is set to True and the axis state changes to
StandStill.

e Itis possible to execute another motion command during
deceleration of the axis, which overrides MC_Halt.

e If MC_Halt is issued when the axis state is Homing, the instruction
block reports an error, and the homing process is not interrupted.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro830, Micro8s50 and Micro870 controllers
that support motion control.

* Myisln

* Execute

# [eceleration

* Jerk

= BufferMode

e

Use this table to help determine the parameter values for this instruction.
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Chapter 18 Motion control instructions

Parameter Data type Description
type
EN Input BOOL Instruction black enable.
TRUE - execute current MC_Halt computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type parameters to define Axisin.
Execute Input BOOL Indicates when to start motion.
TRUE - start the mation at rising edge.
FALSE - do not start motion.
Executing MC_Halt during homing, MC_Halt is set to MC_FB_ERR_STATE and the homing process
continues.
Deceleration Input REAL Value of the deceleration (always positive) (decreasing energy of the motor).
If Deceleration <= 0 and the axis state is not Standstill, MC_Halt is set to MC_FB_ERR_RANGE.
Jerk Input REAL Value of the Jerk (always positive).
If Jerk < 0 and the axis state is Standstill, MC_Halt is set to MC_FB_ERR_RANGE.
BufferMode Input SINT Not used. The made is always MC_Aborting.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF on Axis output is read-only in Ladder Diagram programs.
Dage 411
Done Output BOOL Zero velocity reached.
Busy Output BOOL The instruction block is not finished.
Active Output BOOL Indicates that the instruction block has control on the axis.
CommandAborted Output BOOL Command is overridden by another command, ar error stop.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errars for this instruction are defined in Motion control
function block error IDs on page 409.

MC_Halt Function Block Diagram example

e Asisin
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Chapter 18 Motion control instructions

MC_Halt Ladder Diagram example

Azl
Execute_Halt l . Done_Halt
Deceleration_Halt . Busy_Halt
Jerk_Halt . Active_Halt
BufferMoede_Halt . Commandabort_Halt
. Error_Hatt
. ErrorlD_Hatt

MC_Halt Structured Text example

1) Mc ma1t 1ff
wvoid MC_Halt_1(AXIS_REF AxisIn, BOOL Execute, REAL Deceleration, REAL Jerk, SINT BufferMode)
Type: MC_Halt, Commands a controlled motion stop. The axis is moved to the state Discrete Motion, until the velocity is zero.

Deceleration Halt := 10.0;

Jerk Halt := 10.0;:

MC Halr_1(Axisl,Execute Halt,Deceleration Halt, Jerk Halt,BufferlMode Halt):
Done_Halt := MC Halt 1.Done:

Busy Halt := NC Halt 1.Busy:

Aotive Halt := MC Halt 1.Active;

Commandibort_Halt i= NC_Halt_ 1.Commanciborted;

Error_Halt := MC_Halt_ l.Error;

ErrorID_Halt := MNC _Halt 1.ErrorID;

Results

Position and Velodity
Cernmand Pesition; -4222386 mm  Command Velegity: 413,185 mmisec
Target Pasition: O3 mm  Tanget Velocity: 00 mmisec
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Chapter 18 Motion control instructions

MC_Home (motion control

Comm

ands the axis to perform the <search home> sequence. The details of this

sequence are manufacturer dependent and can be set by the axis parameters.

home) The Position input is used to set the absolute position when a reference signal
is detected, and the configured Home offset is reached.
Operation details:

e After MC_Power is issued, the axis Homed status is reset to o (not
homed). In most cases, after the axis is powered on, the MC_Home
function block needs to be executed to calibrate the axis position and
the Home reference.

e The MC_Home function block can only be cancelled using a MC_Stop
or a MC_Power function block. If it is cancelled before it completes, the
previously searched Home position is considered invalid and the axis
Homed status is cleared.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro830, Micro8s50 and Micro870 controllers
that support motion control.
/7 MC Home T B
MC_Home
» Lxisln VAL S
= Execute Dione *
* Position Busy =
#* HomingMode Active »
= BufferMode CommandAborted =
Error #
Error|[) #
e A
Use this table to help determine the parameter values for this instruction.
Parameter Parameter type Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_Home computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type parameters to define AxisIn.
Execute Input BOOL Indicates when to start motion.

TRUE - start the motion at rising edge.
FALSE - do not start motion.
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Chapter 18 Motion control instructions

Parameter Parameter type Data type Description
Position Input REAL Absolute position is set when the reference signal is detected and configured Home offset is
reached.

The value range for this input is -0x40000000 - 0x40000000 physical pulse after the position is
converted from user position unit to PTO pulse. Set the Position value within the Soft Limit.

An invalid input value results in an error.

Error ID = MC_FB_ERR_PARAM.

HomingMode Input SINT Enum input for Homing mode.
BufferMode Input SINT Not used. The mode is always mcAbarting.
ENO QOutput BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF on Axis output is read-only in Ladder Diagram programs.
page 41
Done QOutput BOOL TRUE - the Homing operation completed successfully and the axis state is set to StandStill.
FALSE - Homing operation is ongoing or incomplete.
Busy Output BOOL TRUE - the instruction block is nat finished.
FALSE - the instruction block is finished.
Active Output BOOL TRUE - indicates that the instruction block has control on the axis.
CommandAborted Output BOOL TRUE - command was overridden by another command, or error stop.
Error Output BOOL Indicates an error occurred.

TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UNIT A unique numeric that identifies the error. The errars for this instruction are defined in Motion
control function block error 1Ds on page 409.

HomingModes

Use this table to help determine the values for the HomingMode parameter in
the MC_Home motion control instruction on page 403.

Value Name Description

0x00 MC_HOME_ABS_SWITCH Homing process by searching Home Absolute switch

0x01 MC_HOME_LIMIT_SWITCH Homing process by searching limit switch

0x02 MC_HOME_REF_WITH_ABS Homing process by searching Home Absolute switch plus using encoder reference pulse

0x03 MC_HOME_REF_PULSE Homing process by searching limit switch plus using encader reference pulse

0x04 MC_HOME_DIRECT Static homing process with direct farcing a home position from user reference. The function
block will set current position the mechanism is in as home position, with its position
determined by the input parameter, "Position”
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Chapter 18 Motion control instructions

MC_Home Function Block Diagram example

MC_Home Ladder Diagram example

Lxist
Execute_Home . Done_Home
Position_Home : Busy_Home
HomeMode_Home . Active_Home
BufferMode_Home . CommandAbort_Home
. Error_Home
ErrorlD_Home

MC_Home Structured Text example

MC Home 1
woid MC_Home_1{AxI5_REF AxisIn, BOOL Execute, REAL Position, SIMT HomingMode, SINT Buffertode)
Type : MC_Home, Commands the axis bo perform the home searching sequence

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 274l



Chapter 18 Motion control instructions

Position Howe := -50000.0;
HomeMode Home := 4; 1)
MC_Homwe 1(Axisl,Execute Home,Position Home, HomeMode Home, BufferMode Home) ;
DDne_HDme 1= HC_HDme_l .Done;
Busy Home := MC Home 1.Busy:
Active Home := MC Home 1.Active:
Comrandibort Home := MC Home 1.Comwandiborted;
Error_ Home := MC_Home 1.Error:
ErrorID Home := MC Home 1.ErrorID;
BECio@H) - Bar Mloedt or [
Moog Kame: fugl -
fas SIHIE Haivarg
Axg Hemed Ma
Fzswmank Constart Valooty
Emer Dwsenpiion:
Pagition and Velocity

Commund Peason: M0 mm Command Yelocsy -250 mmee

Tugei Foamon o mm Turget Welocrty 230 mee

i | Logialvae | Physical i | vt | Lock | Dot

- gt - b#t - bt - 7
Ecaetore | | m Jua | |"m [eo0L
Position_Home -50000 .0 (E REAL
HomeMode _Home 1 (R SINT
BufferMode_Home (1] (BN SINT
Dane_Home (RN BOOL |
Busy_Home + (LY BOOL
Active_Home o (EY BOOL |
Commandabort_Hc (EES BOOL
Error_Home (ES BOOL
EmrorlD_Home (1] (E UINT

MC_MoveAbsolute (motion Commands a controlled motion to a specified absolute position.
control move absolute) Operation details:

e For the Micro8oo controller,

e The sign of the input Velocity for a MC_MoveAbsolute function
block is ignored because the motion direction is determined by the
Current position and the Target position.

e The input Direction for a MC_MoveAbsolute function block is
ignored because there is only one mathematical solution to reach
the Target position.

e Ifthe MC_MoveAbsolute function block is issued when the Micro8oo
controller axis state is StandStill and the relative distance to move is
zero, the execution of the function block is immediately reported as
Done.

e Ifa MC_MoveAbsolute function block is issued to an axis that is not in
the Homed, position, the function block reports an error.

o The MoveAbsolute function block completes with Velocity zero if it is
not overridden by another function block.
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Chapter 18 Motion control instructions

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

& MC_Movedbsolute 7 B
MC_Movelbsolue

* Moaisln Bz =
* Fuecute Done =
* Position Busy =
* \Velocity Active =
* Acceleration CommandAborted +
% [leceleration Error =
* Jerk Error|[) &
= [irection
# Buffermode

e -

Use this table to help determine the parameter values for this instruction.

Parameter Parameter | Data type Description
type
EN Input BOOL Instruction block enable.

TRUE - execute current MC_MoveAbsolute computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.

AxisIn Input AXIS_REF Use the AXIS_REF data type parameters to define Axisin.

Execute Input BOOL Indicates when to start motion.

TRUE - start the motion at rising edge.

FALSE - do not start mation.

The axis should be in the home position when this execute command is issued or an error occurs,
MC_FB_ERR_NOT_HOMED.

Pasition Input REAL Target position for the motion in technical unit (negative or pasitive).
The technical unit is defined in the Mation - General configuration page for an axis.

Velocity Input REAL Value of the maximum velocity.
The maximum velocity may not be reached when Jerk = 0.
The sign of Velocity is ignored, the motion direction is determined by the input Position.

Acceleration Input REAL Value of the acceleration (always positive - increasing energy to the motor.)
user unit/sec?

Deceleration Input REAL Value of the deceleration (always positive - decreasing energy to the motor).
u/sec?
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Parameter Parameter | Data type Description
type
Jerk Input REAL Value of the Jerk (always positive).
u/sec?
When the value of the input Jerk = 0, the Trapezoid profile is calculated by Motion Engine. When Jerk > 0,
the S-Curve profile is calculated.
Direction Input SINT This parameter is not used.
BufferMode Input SINT This parameter is not used.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF on | Axis output is read-only in Ladder Diagram programs.
page 411
Done Output BOOL When TRUE, command position reached.
When the In-Pasition Input is configured as Enabled for this axis, the drive needs to set In-Position Input
signal active before this Dane bit goes to True.
This action completes with velocity zero unless it is cancelled.
Busy Output BOOL When TRUE, the function block is not finished.
Active Output BOOL When TRUE, indicates that the function block has contral of the axis
CommandAborted Output BOOL When TRUE, the Command was overridden by another command, or error stop.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in Mation control
function block error IDs on page 409.
MC_MoveAbsolute Function Block Diagram example
U P
R — #c-ce-
e L
Sy — Drecter
e,
424
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Chapter 18 Motion control instructions

MC_MoveAbsolute Ladder Diagram example

Azl
Execute_Absolue l . Done_Absolute
Pasition_Absclus l . Busy_Absolus
Velocity_Absolus l . Active_Absolute

Acceleration_Absolue

Command..t_Absolue

Deceleration_~Absolute

Error_Absolue

Jerk_Absolts ErrorlD_Absolu:

Direction_Absolue

BufferMode_Absoluie

MC_MoveAbsolute Structured Text example

Absolute, Commands a cor tea pasitior

uc_mwm-mun_T
Type: MC_M " . 2

Fosicion Abselute := S0000.0;

Velocity_kbsclute := 500.0;

Acceleration_kbsolute := 1000.0;

D::ele:atlun_lhsnluu := 1000.0;

Jerk_Absolute := 10.0:

MC_Moveibsolute_1(Axisl,Execute_kbsolute, Position_Absolute,Velocity_Absolute,
Acceleration Absolute,Deceleration Absolute,Jerk Absolute,Direction Absolute,BufferlMede Absolute):
Done_Absolute := NC_Moveilbsolute_l1.Dome:

Buay_Absoluce := NC_MoveAbsolute_1l.Busy;

Active ibsolute := NC Movelbsolute 1l.Active:

CommandAboct Absolute := MC_ Movelbsolute 1.CommandAborted:

Error_Absolute := MC Moveibsolute l.Error:

EcrorID_Absolute = NC_Movelbsolute_ 1.ErrorlD;
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MC_MoveRelative (motion
control move relative)

426 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025
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Commands a controlled motion of a specified distance relative to the actual

position at the time of the execution

Operation details:

Because the motion direction for MC_MoveRelative is determined by
the current position and the target position, the sign of the Velocity is
ignored.

MoveRelative completes with Velocity zero if it is not overridden by
another function block.

If MC_MoveRelative is issued when the Micro8oo controller axis state
is StandStill and the relative distance to move is zero, the execution of
the function block is immediately reported as Done.

For a Micro8oo controller, the sign of the input Velocity for
MC_MoveRelative is ignored because the motion direction is
determined by the Current position and the Target position.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro830, Micro8s50 and Micro870 controllers

that support motion control.

& ML MoveRelatie T

MC_MoveRelatve
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Chapter 18 Motion control instructions

MC_MoveRelative operation

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_MoveRelative computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF on Use the AXIS_REF data type parameters to define Axisln.
page 411
Execute Input BOOL Indicates when to start motion.
TRUE - start the motion at rising edge.
FALSE - do not start mation.
Distance Input REAL Relative distance for the motion (in technical unit [u]).
Velocity Input REAL Value of the maximum velocity (not necessarily reached) [u/s]. As the motion direction is determined
by input Pasitian, the sign of Velacity is ignared by the function block.
The maximum velocity may not be reached when Jerk = 0.
Acceleration Input REAL Value of the acceleration (increasing energy of the motor) [u/s2]
Deceleration Input REAL Value of the deceleration (decreasing energy of the mator)[u/s2]
Jerk Input REAL Value of the Jerk [u/s’]
BufferMode Input SINT This parameter is not used.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
Done Output BOOL TRUE - commanded distance reached.
When the In-Position input is enabled for an axis, the In-Position signal must be set to active before
Done = True.
Busy Output BOOL TRUE - the instruction block is not finished.
FALSE - the instruction black is finished.
Active Output BOOL TRUE - indicates that the instruction block has control on the axis.
CommandAborted Output BOOL TRUE - command was ovreridden by another command, or Error Stop.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.
ErrorlD QOutput UINT A unique numeric that identifies the error. The errors for this instruction are defined in Motion

control function block error IDs on page 409.
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MC_MoveRelative Function Block Diagram example

MC_MoveRelative Ladder Diagram example

Aoz
Execute_Relatve I I Done_Relatne
Distance_Relatve Busy_Relatve
Welocity_Relahe Active_Relatve

Acceleration_Relaie

Deceleration_Relaie

Jerk_Relatve

BufferMode_Velocty
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MC_MoveRelative Structured Text example

KC_MoveRelative 1§
void MC_MoveRelative _1{AX15_REF Adsln, BOOL Execute, REAL Cistersce, REAL Velotity, REAL Acceleration, REAL Deceleration, REAL Jerk, SINT BufferMode)
Tipe : MC_MoveRelative, Cammands a cortreled motion of L lative to ion at the tme of i

Discance_Relative := 100000.0:

Velocity_Relative := 300.0;

Acceleration_Relative := 100.0;

Deceleraciun_kelut.ive := 100.0;

Jerk_Relative := 100.0;

HC_MoveRelative_l(Axisl, Execuce_Relative,Distance_Relative,
Velocity_Relative, hcceleration Relative,Deceleration Relative,Jerk Relative, BuffMode Relative):
Done_Relative := MC_NoveRelative_ l.Done:

Busy Relative := NC_MNoveRelative_1.Busy:

Accive Relative := MC_MoveRelative_ 1.Active:
Commandibort_Relative := NC MoveRelative 1.Commandaborted;
Error_Relative := MC_ MoveRalacive 1.Errer:
ErroclDP_Relavive = NC_MoveRelative 1.ErcorlID;
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Results
1850 - Acs Mervtor (o
o
Axs State: Crscrete Mobion
Axs Homed: No
Meowermenz: Conzzant Vielooty
Error Descripton:
Position and Velocity
Command Possn S027542 mm  Command Yeloomy: 000 menfsec
Targat Pocitan 1000000 mes  Target Velosity: 3000 enenfoec

Mc_novevehcity (motion Commands a never ending controlled motion at a specified velocity.
control move velocity) Operation details:

o Ifthe DirectionIn input for MC_MoveVelocity is equal to 0 and:

o the axis is in a moving state, the sign of the Velocity input is
ignored, the axis continues to move in its current direction, and
new dynamic parameters are applied.

o the axis is not in a moving state, MC_MoveVolecity reports an error.
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e Ifthe PTO Pulse limit is reached during execution of
MC_MoveVelocity, the PTO Accumulator value is rolled over to o (or to
the opposite Soft Limit if the limit is activated) and execution
continues.

o Ifthe axisisin a moving state, and MC_MoveVelocity issues a motion
in which the direction (the sign of Velocity * Direction) is the opposite
of the current motion direction, the MC_MoveVelocity reports an
error.

e Once the signal 'InVelocity' is set, it indicates MC_MoveVelocity is
complete. Any subsequent motion event has no effect on the
MC_MoveVelocity outputs except the signal 'InVelocity'.

e The InVelocity output of MC_MoveVelocity stays True once the
Velocity of the axis reaches the commanded Velocity or until
MC_MoveVelocity is stopped.

e The sign of (Velocity * Direction) determines the motion direction for
MC_MoveVelocity. If the Velocity sign and the Direction sign are the
same, positive motion is issued. If the Velocity sign and the Direction
sign are different, negative motion is issued.

e The signal 'InVelocity' is reset when MC_MoveVelocity is overridden by
another function block or Motion event, or at the falling edge of
'Execute’.

e To stop or change the motion initiated by MC_MoveVelocity, the
instruction block must be interrupted or overridden by another
instruction block, which includes executing MC_MoveVelocity again
with different parameters.

e If MC_MoveVelocity is issued with the axis state in StandStill (not
controlled by another function block) and a function block error
occurs, the axis state goes to ErrorStop.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

[ MC_Movelalociie T B
MC_Move\elooty

* Loisln Locis
* Execute InVelocity =
* Yelooity By =
* Mcoeleration Active »
# [Deceleration Dhrection +
% Jerk CommandAborted +
# [irectionin Error =
= BufferMode ErrorlD) #

L s

Use this table to help determine the parameter values for this instruction.

Parameter Parameter | Data type Description
type
EN Input BOOL Instruction block enable.

TRUE - execute current MC_MoveVelocity computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.

AxisIn Input AXIS_REF Use the AXIS_REF data type parameters to define Axisin.

Execute Input BOOL Indicates when to start motion.
TRUE - start the motion at rising edge.
FALSE - do not start mation.

Velocity Input REAL Value of the maximum velocity [u/s].
Acceleration Input REAL Value of the acceleration (increasing energy of the motor)[u/s?]
Deceleration Input REAL Value of the deceleration (decreasing energy of the motor) [u/s?]
Jerk Input REAL Value of the Jerk [u/s’]
Directionin Input SINT The valid values are: -1,0, 1.
BufferMode Input SINT This parameter is not used.
ENO Output BOOL Enable output.

Applies only to Ladder Diagram programs.
Axis Output AXIS_REF on page | Axis output is read-only in Ladder Diagram programs.

41

InVelocity Output BOOL TRUE - commanded velocity was reached (first time).
Busy Output BOOL TRUE - the instruction block is not finished.

FALSE - the instruction black is finished.
Active Output BOOL TRUE - indicates the function block has control on the axis.
Direction Output SINT The valid values are: -1,0, 1.
CommandAborted Output BOOL TRUE - command was overridden by another command, or Error Stop.
Error Output BOOL Indicates an error occurred.

TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in
Motion contral function block error IDs on page 409.
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MC_MoveVelocity Function Block Diagram example

MC_MoveVelocity Ladder Diagram example

Loas
Execute_Velocity I . InVelocity_Velocity
Velocity_Velccity I . Busy_Velocy
Acceleration_Velooty Active_Velociy
Deceleration_Velocy Direction_Yelocy

Jerk_Velocity Command..t_Velocty

Directionin_Velocity Error_Welooty

BufferMode_\Velocty ErrorlD_Velociy
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MC_Power (motion control
power)

MC_MoveVelocity Structured Text example

HC MoweVelocicy 1ff

|void MC_MoveYelocity _1{8E15_REF Axsin, BOCL Exente, REAL Velooty, REAL Acceleration, REAL Dexeleration, REAL Jerk, SINT Direchionin, SINT Buffer=iode)
| Type : MC_Movedelocky, Commands a never ending cortroled motion at o specfied velooty.

Velosity Velocicty := 400.0:

Acceleration_Velocity := 100.0:

Peceleration Velocivy := 100.0;

.]er):'_\.?elncit.; £= 100.0:2

DPirectionIn Velocity := 1:

MC NMoveVelocity 1(Axisl,Execuce Velocity,Velocity Velocity,
kcEelErat.:iDn_\a‘e_Laclty, Decelerat,;nn_\?elucit Va Jerk_ﬁelncit,gr, DireptionIn Velocity,BufferMode Velocity):
InVelocity Velocity := NC NoveVelocity 1.InVelocity:
Busy_velnc?r.y 1= Mc__}loveu;.loc icy_1. Busy:

Aorive Velpeity = MC MoveVeloeicy l.Aetiver

birection Velocity := MC_ MoveVelocity il.Direction:

Commandibort_WVelocity := HC MoveVelocity l.Commeandiborced;
Error_Welocity := HC HoveVelocity 1.Ecror;
ErrorID_Welacity := MC_MoveVelocity 1.ErrocID:
FAborol] - e Pty rebar -}
Az Marree Aaal -
s Flane Confifuon: Mobios
s Hpw el Mo
Agvemet Corstant Velodity

brror Dewnpion

Position and Velority
Coare= drvdd Perilaii 13300095 miss Do riuiridd ek ity A0 s
Target Positan 00 me  Target velinyg 4000 remser

b LoV | Physia Vo | e | Lock Dt Toe |
PR icuten [

- ot -t - pf! - of
EETTERTET I T [ E— T T
Valocity_Valocity 400.0 A REAL r
Arceleration Valor naa WA REAL =
Deceleration_Velo: 100.0 NG REAL .
Jark_Velocity 100 A L REAL =
Durectionin_Velocrt 1 A SINT o
BufferModa_Veloci o INEA SINT e
InVelealy Velomity + HES EOOL <
Busy_Velocity Nid BOOL 2
Active Velocity NiA BOOL *
Tiraction Valozity HiA T EINT - -
CommandAbort_Ve Ni& BOQOL =
Error_Velocity A BOOL =
ErroriD_Velooity 0 A i UINT wr

Controls the power stage, ON or OFF.

Operation details:

e Ifyouimporta project created in CCW 7 into CCW 8, the Mc_Power
new input parameter, _ DTI_AxisIn shows. If a Build error occurs,
reselect the instruction and rebuild.

o After axis power On completes, the axis Homed status is reset to o (not
homed).

e The Enable_Positive input and the Enable_Negative input for
MC_Power are both level triggered and are checked when the Enable
input changes from OFF to ON. The on-the-fly change for the
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Enable_Positive input and the Enable_Negative input without Enable
input toggling is not checked.

If power fails during operation (when Servo ready has been detected)
the axis state changes to ErrorStop.

The MC_Power instruction has a time out value of 2 minutes.
MC_Power returns an error when the time out period expires and
Drive Ready Input is FALSE.

If an MC_Power function block with Enable set to True is called while
the axis state is Disabled, the axis state changes to StandStill unless an
error is detected, in which case the axis state changes to ErrorStop.
Only one MC_Power function block should be issued per axis. If a
different MC_ Power function block is used to control the same axis
simultaneously, it is rejected by the Motion Engine.

When there is a Power On or Off state switch for an axis, the absolute
axis position is not reset.

If an MC_Power function block with Enable set to False is called, the
axis state changes to Disabled for every state including ErrorStop.
The MC_Power function block can power on the axis if Enable is set to
True and power off the axis if Enable is set to False.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro830, Micro8s50 and Micro870 controllers
that support motion control.

-

b focisin

¥ Enable

e

MC_Fower 7
MC_Power

¥ Enable_Positive

* Enable_Megative

PVAEL
Status
Busy
Active o
Error 1

ErrorlD 4

A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type
EN Input BOOL Instruction block enable.
TRUE - execute current MC_Power computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type on page 411 parameters to define Axisin.
FB_AXIS_REF For an FB_Axis (feedback axis), use the FB_AXIS_REF data type on page 412 to define Axisin.
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Parameter Parameter Data type Description
type
Enable Input BOOL TRUE - power is ON.
FALSE - power is OFF
Enable_Positive Input BOOL TRUE - motion is allowed in the positive direction.
Enable_Negative Input BOOL TRUE - motion is allowed in the negative direction.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
AXIS_REF data type.
Status Output BOOL State of the power stage:
o TRUE - drive power on is done.
o FALSE - drive power on is not done.
Busy Output BOOL TRUE - the instruction block is nat finished.
FALSE - the instruction block is finished.
Active Output BOOL TRUE - indicates the function block has control on the axis.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No errar.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in
Motion control function block errar 1Ds on page 409.

MC_Power Function Block Diagram example

I

ML Fowe
MC_Power
* Axisin Lz s
e S
e Buey 1—
G
B T
Eror D T
e —
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MC_Power Ladder Diagram example

Bzl
Enable l l Status
Positne l l Busy
MNegative l l Active
I I Errar
l ErroriD

MC_Power Structured Text example

HC_Power

woid MIC_Power_1{&05_REF AxisIn, BOCL Enabls, BOOL Enable_Poskive, BOOL Enable_Negative)
Type : MC_Power, Controbs the power stage (On o OFF)

Poszitive := True:

Negative := True;

MC_Power 1(Axisl,Enable,Positive, Negative):
Status := NC Power 1l.5tatus;

Busy := NC_Power_ 1.Busy:

Aetive := MC Power_ 1.Active;

Error := MC Power_ 1l.Error:

ErrorID := MNC_Power 1.ErrorlID:;

Results

[ pe—
i

it Tl
[
e

2 Bereml

[

o Potars BAF mm Coead Veorty e
gt Pramen A3 == Lo e 6 oo
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MC_ReadActualPosition
(motion control read actual

Returns the actual position of the feedback axis. MC_ReadActualPosition is
only applicable to feedback motion.

sae ration ils:
pOSItIOH) Operation details
o Before executing MC_ReadActualPosition, verify the axis is in one of
the following Axis States:
e Disabled
e Standstill
e Discrete Motion
e Error Stop
e The actual position for a feedback axis is not reset to o after a
download. To reset or clear the position for a feedback axis use the
MC_Home instruction or MC_SetPosition instruction.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro830, Micro8s50 and Micro870 controllers
that support motion control.
¢ MC_ReadActualPositon T
MC_ReadActualPosition
* foisin Lotz w
= Enable Valid s
By =
Error +
Error|D) &
Position %
L A
Use this table to help determine the parameter values for this instruction.
Parameter Parameter type | Data type Description
AxisIn Input FB_AXIS_REF For an FB_Axis (feedback axis), use the FB_AXIS_REF data type on page 412 to define
Axisln.
Enable Input BOOL TRUE - get the value of the parameter continuously while enabled.
FALSE - idle.
Axis Output FB_AXIS_REF Axis output is read-only in Ladder Diagram programs.
The Axis output parameters are defined in the FB_AXIS_REF data type.
Valid QOutput BOOL TRUE - the instruction block is active and new output values are expected.
FALSE - the instruction block is inactive.
Busy Output BOOL TRUE - the instruction block is not finished.
FALSE - the instruction block is finished.
Error QOutput BOOL Indicates an error occurred.
TRUE - An errar is detected.
FALSE - No error.
438
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Parameter Parameter type | Data type Description

ErrorlD Output UNIT A unique numeric that identifies the error. The errors for this instruction are defined
in Motion control function block error IDs on page 409.

Position Output REAL The value of the actual absolute position for feedback motion Axis. (in axis’ unit [u])

MC_ReadActualPosition Function Block Diagram example

MC_ReadActualPosition Ladder Diagram example

MC_ReadActualPo..
MC_ReadActualPo..
EM ENOD
FBlxis1
=t Axisin Aois 2=
Enable_Re_ualPositon| ['Valid_Fea.ualPosition |
=+ Enable Walid s=
[Busy_Fea.ual Position |
Busy s=
[Error_Fea.ualPosifion |
Error +=
[ ErrorlD_R._uzl Position |
ErroriD 4=
[Pasition R_ualPositon|
Position s=
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MC_ReadActualPosition Structured Text example

void MC ReadhActualPosition 1 {l

void MC_ReadActualPosition_1(FE_AXIS_REF AxisIn, BOOL Enable)
Type : MC_ReadActualPosition, Returns the actual position for an axis

MC_ ReadhctualFosition_l (FBAxis, Enable ReadActualPosition)

Valid ReadhcturalPosition -= MC ReadBctualPosition 1.Valid

Busy BeadActuralPosition = MC ReadActualPosition 1 _Buay

Error WValid ReadActuralPosition -= MC ReadBctualPosition_ 1 _Error
ErroriD Valid BReadRcturalPosition = MC ReadRctuslPosition 1 _ErrorlID

Position Valid ReadhecturalPosition = MC ReadRetuzlPosition l1.Position
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Results

Position and Velocity
FBluxis1
10 10
TRUE
True
False
I False
0
14126.4
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MC_ReadActualVelocity
(motion control read actual

Returns the value of the actual velocity of the feedback axis.

MC_ReadActualVelocity is only applicable to feedback motion.

VE'OCItY) Before executing MC_ReadActualVelocity, verify the axis is in one of the
following Axis States:
e Standstill
e Discrete Motion
e Error Stop
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro830, Micro8s50 and Micro870 controllers
that support motion control.
[ MC_Readdcfuallalocis ¥ By
MC_ReadActualVelocty
b Axisin SEL
= Enakble Valid =
Busy =
Error »
ErrcrlD
ActualVelocity »
L ~
Use this table to help determine the parameter values for this instruction.
Parameter Parameter type | Data type Description
AxisIn Input FB_AXIS_REF For an FB_Axis (feedback axis), use the FB_AXIS_REF data type to define AxisIn.
Enable Input BOOL TRUE - get the value for the actual velocity continuously.
FALSE - the data is no longer valid, all outputs are reset to 0, Valid is set to False.
Axis Output FB_AXIS_REF Axis output is read-only in Ladder Diagram programs.
The Axis output parameters are defined in the FB_AXIS_REF data type on page 412.
Valid Output BOOL TRUE - the function block is active and new output values are expected.
FALSE - the function is not expecting new output values.
Busy Output BOOL TRUE - the function block is not finished.
FALSE - the function is idle.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UNIT A unigue numeric that identifies the error. The errors for this instruction are defined in Motion
control function block error IDs on page 409.
ActualVelocity Output REAL The value of the actual velocity for the feedback motion axis (in axis' unit [u/s]).
ActualVelocity is a signed value, which includes direction information.
442
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MC_ReadActualVelocity Function Block Diagram example

MC_ReadActualVelocity Ladder Diagram example

FBfxis1

Enable_M_ualVelocty

Valid_MC__ualVelocity

Busy_MC__ualVelodty

Error_MC__.ualVelocty

ErrorlD_M_ualVelocty

AcutalVdo_ualVelocty

MC_ReadActualVelocity Structured Text example

void MC_ReadActualVelocity_1(FB_AXIS_REF Axisin, BOOL Enable)

woid MC ReadActualVelocity 1
Type : MC_ReadActualVelocity, Returns the actual velocity for an axis

MC _ReadActualVelocity_ 1 (FBAxisl,Enable ReadActualVelocity)
Valid ReadActualVelocity := MC_ReadActualVelocity 1.Valid
Busy ReadActualVelocity := MC ReadActualVelocity 1.Busy

Error ReadActualVelocity := MC ReadRBctualVelocity 1.Error
ExrrorlID ReadActualVelocity := MC ReadActualVelocity l.ErrorlD
Position_ ReadActualVelocity := MC_ReadActualVelocity_ l.ErrorID
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Results

Microd30 - Axis Monitor

Axis Name:
Auxis State: Discrete Motion
Movement: Accelerating

Error Description:

Position and Velocity

Actual Position: 1661112 mm Actual Velocity: 2512563 mm,sec

FBdxis1

TRUE

falid 4= True

s False

3! False

| 24,1546

MC_ReadAxisError (motion Reads the axis errors not related to the Motion control instruction blocks.

control read axis error) When an axis is in a Disabled state, MC_ReadAxisError may or may not get a
non-zero Error ID for the axis because a Disabled axis can contain errors or
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be error-free.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

& MC_ReaddxrsEmar T B
MC_ReadfosEmor

» Mxizin Bociz
# Enable Walid =
Busy =
Error
ErrorlD w
LocisErrorid #

L A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_ReadAxisError computation.
FALSE - Error, ErrorlD, and AxisErrorlD are reset to False{or 0).
Applies only to LD programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type on page 411 parameters to define Axisin.
FB_AXIS_REF For an FB_Axis (feedback axis), use the FB_AXIS_REF data type to define Axisin.
Enable Input BOOL TRUE - get the value of the parameter continuously while enabled.
FALSE - resets Error, ErrorlD, and AxisErrorlD outputs to 0.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
The Axis output parameters are defined in the FB_AXIS_REF data type on page 412.
Valid Output BOOL TRUE - the instruction block is active and new output values are expected.
FALSE - the instruction block is inactive.
Busy Output BOOL TRUE - the instruction block is not finished.
FALSE - the instruction block is finished.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.
ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are defined in
Motion control function block error IDs.
AxisErrorlD Output UINT A unigue numeric that identifies the axis error. The errors for this instruction are defined in

AxisErrorlD error codes on page 447.
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MC_ReadAxisError Function Block Diagram example

(==
e e _
e — T Erable Nl

MC_ReadAxisError Ladder Diagram example

MC_Read s Emor_.
MC_ReadfxisEmor
EN EMOD
Aais]
=t Mxisln Axis +=
'Enable_ReadfxisEmor [ Valid_Readfuxis Emor |
=+ Enable Yalid s=
[ Busy_ReaddfuxisEmor |
Busy +=
" Error_Readfuis Emor |
Error 4=
"ErrorlD R IFParameter |
ErroriD 4=
[ Locis Error__decisEmor |
AocisEmor_. +=

MC_ReadAxisError Structured Text example

MC_ReadixisError 1|

void MC_ReadAxisError_1{axI5_REF AxisIn, BOOL Enable)
Type : MZ_ReadAxisError, Reads the error information For an axis

HC_LEadJ.x i=Frro r 1 {hxi=l, Enab le_Eeu.d.ﬁ.x imErrorc) ;

Vali d._F.cm:U.x i=Error := }EE_?xzm:U.:-c i=Erc or_ 1. Valid;

Busy_REa.d.i..u isError = I.'IC_F!I: adixisError il 1, Bu=y;

Er E&E_F.E&HJ.N izError = HC_?:WJ..'.:V. izEryr or_1. Ergar;

Error III_REEU.LH i=Error := HE_RE\‘SIIZH.)\'. i=Error _1. ErrorIhi:
AXisError ID_RE‘E.GRHI 18Error := MC PeadAxisaError 1.A=isErrorIdr
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AxisErrorlD error codes

Results

s -l ks

3 me e iy G vy

< ey Ve . 4
Ak o WO sl vipsbins B | L i - bt | LT b

L - - - e

T I TS O

O et * "

T ey Fessiaabn M i
To et o B2t O R b e = = Erey_Fmilenfrey :l. E
wmemard a1 e is

: B ccbet featinbes [ Ym

] =

beminas

The following table describes the Axis error codes identified in the
AxisErrorID for MC ReadAxisError on page 444.

Value MACRO ID Description
00 MC_FB_ERR_ The axis is in an operational state (nothing to display).
NO
01 MC_FB_ERR_ The axis is not operational because an incorrect axis state was detected during a function
WRONG_STATE block execution.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
02 MC_FB_ERR_ The axis is not operational because an invalid axis dynamic parameter (velocity, acceleration,
RANGE deceleration, or jerk) is set in a function block.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
In the function block, correct any setting for the dynamic parameters that conflict with the
settings on the Axis Dynamics configuration page.
03 MC_FB_ERR_ The axis is not operational because an invalid parameter, (other than velocity, acceleration,
PARAM deceleration, or jerk), is set in a function block.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
In the function block, correct the settings for the parameters, such as made or pasition.
04 MC_FB_ERR_ Motion internal Fault, Error 1D = 0x04.
AXISNUM Contact your local Rockwell Automation technical support representative. For contact
information, see:
http://www.rockwellautomation.com/suppart
05 MC_FB_ERR_ The axis is not operational because a drive or mechanical issue was detected.
MECHAN Check the connection between the drive and the controller (Drive Ready and In-Position
signals), and ensure the drive is operating normally.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
06 MC_FB_ERR_ The axis is not powered on.
NOPOWER Power on the axis using MC_Power function block.
Reset the state of the axis using the MC_Reset function block.
07 MC_FB_ERR_ The axis is not operational because it or its related resources required by a function block are
RESOURCE under the control of other function block, or not available.
Ensure the axis or its related resources required by the function block are available for use.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
Review and carrect the application if there are multiple instances of the same function block
trying to control the axis at the same time.
08 MC_FB_ERR_ The axis is not operational because the motion profile defined in a function block is invalid.
PROFILE Reset the state of the axis using the MC_Power and MC_Reset function blocks.

Correct the profile in the function block.
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Value MACRO ID Description
09 MC_FB_ERR_ The axis is not operational because the motion profile requested in a function block conflicts
VELOCITY with the current axis velacity.
Possible causes:
o The function block requests the axis to reverse the direction while the axis is moving.
o The current velocity is too low or too high for the requested motion profile.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
Correct the motion profile in the function block, or re-execute the function block when the axis
velocity is compatible with the requested motion prafile.
10 MC_FB_ERR_ The axis is not operational because a Soft Limit error was detected, or executing the function
SOFT_LIMIT block would cause a Soft Limit error.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
Check the velocity or target position settings for the function block, or adjust Soft Limit
setting.
n MC_FB_ERR_ The axis is not operational because a Hard Limit error was detected.
HARD_LIMIT Reset the state of the axis using the MC_Reset function block, and then move the axis away
from the Hard Limit switch in the opposite direction.
12 MC_FB_ERR_ The axis is not operational because a PTO Accumulator logic limit error was detected, or
LOG_LIMIT executing the function block would cause a PTO Accumulator logic limit error.
Reset the state of the axis using the MC_Power and MC_Reset function blocks.
Check the velocity or target position settings for the function block. Use the MC_SetPosition
function block to adjust the axis coordinate system.
13 MC_FB_ERR_ The axis is not operational because a motion engine execution error was detected.
ERR_ENGINE Power cycle the entire machine and download the User Application to the controller again.
If the fault persists, contact your local Rockwell Automation technical support representative.
For contact information, see:
http://www.rockwellautomation.com/suppart.
16 MC_FB_ERR_ The axis is not operational because the axis is not homed.
NOT_HOMED Reset the state of the axis using the MC_Power and MC_Reset function blocks.
Execute homing against the axis using MC_Home function block.
128 MC_FB_ERR_ Motion internal warning, Warning ID = 0x80.
PARAM_MODIFIED Contact your local Rockwell Automation technical support representative. For contact
information, see:
http://www.rockwellautomation.com/suppart.
MC_ReadBoolParameter Returns the value of a vendor specific parameter of type BOOL.
(motion control read BOOL  Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
parameter)
448
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This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

" MC_ReadBoolParameter 1 e

MC_ReadBool Parameter

* Axisln Puxiz #
+ Enable Valid =
= Farameterhumber Busy =
Error =
ErrorlD #
WValue =

e A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type
EN Input BOOL Instruction block enable.

TRUE - execute current MC_ReadBoolParameter computation.
FALSE - reset Value output to 0.
Applies only to Ladder Diagram programs.

AxisIn Input AXIS_REF Use the AXIS_REF data type on page 411 to define AxisIn.
FB_AXIS_REF For FB_Axis (feedback axis), use the FB_AXIS_REF data type on page 412 to define AxisIn.
Enable Input BOOL TRUE - get the value of the parameter continuously while enabled.
FALSE - the Value output is reset to 0.
ParameterNumber Input DINT Parameter identification.
Parameter numbers definitions are defined in Motion control function block parameter
numbers.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
Valid QOutput BOOL TRUE - the value of the Parameter is available.

FALSE - the Parameter value is unavailable.

Busy Output BOOL TRUE - the function block is working and new output values are expected.
FALSE - the function is idle.

Error QOutput BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.

ErrorlD QOutput UINT A unique numeric that identifies the error. The errors for this instruction are defined in
Motion contral function block error IDs on page 409.

Value Output BOOL Value of the specified parameter in the data type, as specified by the vendor.
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MC_ReadBoolParameter Function Block Diagram example

ErrorlD o

Walue o

b, A

MC_ReadBoolParameter Ladder Diagram example

MC_ReadBoolPam..
MC_ReadBoolPam..

EN ENO
[ Aais ] [ ]
=t Axisln Pz 4=
Enable_Re_|Parametr| "Valid_Rea_|Parameter|
==+ Enable Walid #=
'Parameter_|Parameter| 'Busy_Fea.|Parameter |

— Paramet .. Busy 4=
"Error_Fea.|Parameter |

Errar 4=
"ErrorlD_F_|Parameter |

ErroriD 4=
Value_Rea_|Parameter|

Walue s=

MC_ReadBoolParameter Structured Text example

NC_ FeadBoolParameter 1 (l

void MC_ReadBoolParameter_1(AxI5_REF AxisIn, BOOL Enable, DIMT ParameterMurnber)
Type : MC_ReadBoalParameter, Returns the value of a motion specific BOOL parameter,

ParamecerNunher_ReadBoolParamecer = gz

MC ReadBoolParsmecer 1(Axisl,Ensble ResdBoolParamweter, ParsmecerNumber ReadBoolParamster):
Valid_ReadBoolParameter := MC_ReadBoolParameter_1.Valid:;

Error_ReadBoolParameter := MC_ReadBoolParameter 1.Error:
ErroriD_ReadBoolParameter := NC_ReadBoolParameter 1.ErrorID;:
Value ReadBoolParsmweter := MC ReadBoolParameter 1.WValue;
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Results

o= Variable Monitering (o] @ |-

Global Variables - MicroB50 | Lacal Variables - N/ | System Variables - Micro@50 [ 170 ¢ [ »

ParameterMumber_ReadBoolParameter < [iA
Valid_ReadBool Parameter v i
Busy_ReadBool Parameter [iA
Error_ReadBool Parameter 7
ErrorlD_ReadBoolParameter 0 QI
Value_ReadBool Parameter 4 i [ =]

MC_ReadParameter (motion Returns the value of a vendor specific parameter in a Real data type.
control read parameter)

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

i MC_ReadFarametar T
MC_ReadParameter
¢ foaisin

* Enable

* ParameterMumber

N

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type

EN Input BOOL Instruction block enable.

TRUE - execute current MC_ReadParameter computation.

FALSE - the Value output is reset to 0.

Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type on page 411 to define Axisln.

FB_AXIS_REF For FB_Axis (feedback axis), use the FB_AXIS_REF data type on page 412 to define AxisIn.

Enable Input BOOL TRUE - get the value of the parameter number continuously.

FALSE - the Value output is reset to 0.
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Parameter Parameter Data type Description
type

ParameterNumber Input DINT Parameter identification.
Parameter numbers definitions are defined in Motion control function block parameter
numbers.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.

Valid Output BOOL TRUE - valid outputs are available.
FALSE - valid outputs are unavailable.

Busy Output BOOL TRUE - the function block is working and new output values are expected.
FALSE - the function black is idle.

Error Output BOOL Indicates an errar occurred.
TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UINT A unigue numeric that identifies the error. The errors for this instruction are defined in
Motion control function block error IDs on page 408.

Value Output REAL Value of the specified parameter in the data type, as specified by the vendor.

MC_ReadParameter Function Block Diagram example

ey isin s
el Enzble i
ParameterMumber

4 MC_ReadFarameter 1
MC_ReadParameter

mem-

Walue

452 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 18

Motion control instructions

MC_ReadStatus (motion
control read status)

MC_ReadParameter Ladder Diagram example

Pocis

(Eno ble Fe. arameters ]

[ Parameter_arameters |

MC_ReadParameie._.
MC_ReadParameter
EN END
¢ Aisin B 2=
Valid_FeadParameters)
» Enable Walid s=
Busy_FeadParameters)
+ Paramet.. Busy #+=
Error_ReadParameters)
Error 4=
[ ErrorlD R_arameters |
Erraril} =
(Value_Fea.arameters |
Value s=

MC_ReadParameter Structured Text example

HC ReadPararecer 1]

Lea] Hl.'_!ﬂdl““ﬂﬂ'ﬂ'_i [ RIS, _REF Awislng, BOOL Enable, DINT Paramederbunnber)
Typs | MC_FeadParsmeter, Fabore e walus of & mobon specfic REAL persmster,

ParsmetecNunber ResdParsmster 1= 113

HC_ReadPoransccer_1|Axial, Enable ReadParameter
Valid PesdParaoater 8 MO

RendParasatar_1,Walid:

Buzy_ResdFarapster ;= NC_BeadParamrecer 1, Busy;s

Error_ResdParsmster i= IO
ExrorID_ReadParamecer =

Valoe ResdParasster = HC ]

FeadFaraneter 1. Ercoc;
C_ReadParameter 1.EFEQr
FaadPax anEEtar 1 iR

,Farasererlubher ReadParanecer) !

Iy

MicrodS0 - Asis Monitor
Aueis Mame: Axisl
Ais 1p0e: Discrete Matan
Axis Homed: Ko

Mavemest: Constant Veloity

Ervar Deseriphion:

Pasition and Velocity
Command Position: 17236 mm

Target Position: 1000000 mm

Command Velocity:

Targes Welocity:

3004 mm/sec

3000 mm/sec

5/ 1 s Varishle Manitoring

=

Globial Vasablers - MicroB50 | Lozl Viasaiokes < Hufé | 5 ystern Variables: <M 4 |+

L
WA
LY
WA

(0% E

Traramecer 1.Feroelly
m

s | S

Returns the status of the axis with respect to the motion currently in

progress.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

f MC ReadSigies ¥ 7
MC_ReadStatus i i
» foisin Beis

Stopping
Referenced
Stand=till
DiscreteMotion
Continuous Motion
SynchronizedMot_..
Homing
ConstantVelocity
Accelerating

Decelerating

e

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type
EN Input BOOL Instruction block enable.

TRUE - execute current MC_ReadStatus computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.

AxisIn Input AXIS_REF Use the AXIS_REF data type on page 411 parameters to define Axisin.
FB_AXIS_REF For an FB_Axis (feedback axis), use the FB_AXIS_REF data type on page 412 to define Axisin.

Enable Input BOOL TRUE - get the axis status continuously.

FALSE - all status outputs are reset to 0.
ENO Output BOOL Enable output.

Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
Valid QOutput BOOL TRUE - valid outputs are available.

FALSE - outputs unavailable.
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Parameter Parameter Data type Description
type
Busy QOutput BOOL TRUE - the function block is working and new output values are expected.
FALSE - the function block is idle.
Error Output BOOL Indicates an error occurred.

TRUE - An error is detected.
FALSE - No error.

ErrorlD QOutput UINT A unique numeric that identifies the error. The errors for this instruction are defined in
Motion control function block error IDs.

ErrorStop QOutput BOOL TRUE - the axis state is ErrorStop.
Axis states are defined in Motion control axis state values and names.

Disabled QOutput BOOL TRUE - the axis state is Disabled.

Stopping Output BOOL TRUE - the axis state is Stopping.

Referenced QOutput BOOL TRUE - the axis state is homed, the absolute reference position is known for the axis.
StandStill QOutput BOOL TRUE - the axis state is StandStill.

DiscreteMotion Output BOOL TRUE - the axis state is DiscreteMotion.

ContinuousMotion Output BOOL TRUE - the axis state is ContinuousMation.

SynchronizedMation QOutput BOOL Synchranized mation is not supported in Micro800 contrallers.

TRUE - never true.
FALSE - always false.

Homing Output BOOL TRUE - the axis state is Homing.

ConstantVelocity Output BOOL TRUE - the velocity for the mator is constant.

Accelerating Output BOOL TRUE - axis is accelerating, increased energy to the motor.
Decelerating Output BOOL TRUE - axis is decelerating, decreased energy to the motor.
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MC_ReadStatus Function Block Diagram example
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MC_ReadStatus Ladder Diagram example

Hfoasl

Enzsble_ReadStatus

Valid_ReadStats

Busy_ReadStats

Error_ReadStats

ErrarlD_ReadStatus

ErrorStop_ReadStatus

Disabled_ReadStais

Stopping_ReadStatus

Reference_eadStatus

StanStill_ReadStats

Discreeh  eadStatus

Continuou.eadStatus

SynChroni_.eadStatus

Homing_ReadStats

ConztantV_eadStatus

Accelemt. eadStatus

Decelersi .. eadStatus
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MC_ReadStatus Structured Text example

KC_Read3cacua 1ff
okt MC_ReadStatss _L6815_REF Sricln, BO0L Enabke)
Trpe s MC_Resdfatus, Beturns in detbad bhe shatus of the axis with respeck bo e mobion ourrently in progress:

MC Readitatus 1({Axisl,Enalble Fead3tatus):

Valid Read3tatus := MNC Readitatus_1.WValid;
Busy Read3tatus := MNC ReadZtatus 1.Busy:
Error Read3tatus := MC Readitatus 1.Error;
ErrorID_ PReaditatus := MC Readitatus_1.ErrorID;
Error3top Read3tatus := MC Hesditatus 1.Errorstop:
Dissbled Readdtatus := MNC_Readitatus 1.Disabled:
Stopping Read3tatus := NC_Readitatus 1.3topping:
Referenced Read3tatus := MC Readitatus 1.Referenced:
Ftan3till Read3tatus := MC Readdtatus 1.3tanddtill;
Discretellotion BRead3tatus := MC ReadZ3tatus 1.DiscreteMotion;
ContinuousMotion Read3tatus := MC Readitatus 1.ContinuousMotion:
FynChronizedlotion Read3tatus := NC Readitatus_l.3ynchronizedMotion:
Homing Read3tatus := MC Readitatus 1.Homing:
ConstantVelocity Readitatus := MC Readdtatus 1.ConstantVelocity:
Leoelerating Read3tatus := HC Read3tatus 1. Accelerating;
Decelerating Resd3tatus := HMC Readitatus_1.Decelerating;
Results
I’r;:.:-_a;?:--‘uenirm . o [ Variable Manitoring =] E
Fe e P = GioblViatlny - Mioo50 | Local Viariables - s | System Viesabins - MecscS0 | 1D -+ |+
e e e
£z Homed: Ves [l Emble_FosStis * WA
W Valid_ReadState ¥ A
Morprent Accelerating B By Resciona A
- B Evor_Featsuas e
Ervor Description: e oy
! = A
|1 /B Disabled FesdSins W
i B Secping FeedSisn i
v B Referenced Resstins s e
Pasition and Velocity g |l oSl AeocSens A
| M Oiscratehoscn SeadSts £l [}
Command Position -4981673 me  Command Vielocity: 10997 mevisec i1 Im i [T
Taget Petitions 00000 me  Targat Velocity 5000 meviee = S S e
|
|
|
|

MC_Reset (motion control Transitions the axis state from ErrorStop to StandStill by resetting all internal

reset)

458

axis-related errors. The outputs of the function block instances are not
changed.

Operation details:

o Ifthe axis alarm state is unchanged after executing MC_Reset, execute
MC_Power followed by MC_Reset.

e MC_Reset only resets the axis state from ErrorStop to StandStill.
Executing MC_Reset when the axis is in other states, including
Disabled, results in an error, and has no impact on on-going motion or
the status of the axis.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

(0 MC_Reser T ﬂa
MC_Res=t b
* Moasln JLVEL
* Execute Done *
By =
Error =
Errorl[ =
L -~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description

EN Input BOOL Instruction block enable.

TRUE, execute current MC_Reset computation.
FALSE, there is no computation.

Applies only to Ladder Diagram programs.

AxisIn Input AXIS_REF Use the AXIS_REF data type to define AxisIn.
FB_AXIS_REF For FB_Axis (feedback axis), use the FB_AXIS_REF data type on page 412 to define Axisin.

Execute Input BOOL TRUE - resets the axis to the rising edge.
ENO Output BOOL Enable output.

Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
Done Output BOOL TRUE - axis state is StandStill or Disabled.
Busy Output BOOL TRUE - the function block is nat finished.
Error Output BOOL Indicates an error occurred.

TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UINT A unigue numeric that identifies the error. The errors for this instruction are defined in Motion
control function black error 1Ds on page 409.

MC_Reset Function Block Diagram example
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MC_Reset Ladder Diagram example

MC_Reset 1
MC_Reset
EM EMNO
Pzl
=t Axisln Baiis 2=
Execute Resst | [ Dcne_Rese
= Executs Clone 4=
Busy_Fesst
Busy +=
Error_Reset
Error 4=
ErrorlD_Resst
ErroriDl =

MC_Reset Structured Text example

MC Reset 1

void MC_Reset_1({A4xI5_REF AxisIn, BOOL Execute)
Type : MZ_Reset, Resets all internal axis-related errors

MC Reset 1(Axi=sl,Execute Feset]:

DDne_RESEt = HC_RESEt_l.DDnE;
Busy Reset := HNC Reset 1.Busy;
Error Reset := MC Reset 1.Error;
ErrorID Reset := MNC Reset 1.ErrorlID;
Results
a2 Variable Monitering E=5 =R =<
Gilobal Variables - MicioB50 | Lacal Variables - NA& | System Variaties - W ¢ |+ |

(| Momo [ Logicaivatn | Physica Ve
B - ot - - v
[Execute Reset | & [nw | W |
A

Done_Rese: 4
Busy_Reset
Error_Reset

Cloze

MC_SetPosition (motion Shifts the coordinate system of an axis by manipulating the actual position of
e an axis with the same value without causing any movement.
control set position)
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Operation details:

e MC_SetPostion can successfully complete only when the axis state is
StandStill, continuous Motion (MC_ExecutionMode = 0), or when the
on-going motion completes, and ends with a StandStill state
(MC_ExecutionMode =1).

e MC_SetPosition operates the same as MC_Home when the
HomingMode = MC_HOME_DIRECT (0x04), except the MC_Home
function block sets the Axis Homed status.

e When MC_ExecutionMode = 0 (mcImmediately), the execution of the
MC_SetPosition function block reports an error if there is on-going
non-continuous motion with the axis.

e When MC_ExecutionMode =1 (mcQueued), the actual position setting
occurs only when all previous on-going motion stops. That is, each
previous function block must have at least one of the Done, Aborted, or
Error outputs equal to True.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro830, Micro8s50 and Micro870 controllers
that support motion control.

",

it MC_SetPosition T 2
MC_SetPosition

* Mocisln Lods

= Fxecute Done =

* Position Busy =

= Relative Error »

& MC_ExecutionMo.. Error|D) »

~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_SetPosition computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type to define AxisIn.
FB_AXIS_REF For FB_Axis (feedback axis), use the FB_AXIS_REF data type  on page
412to define AxisIn.
Execute Input BOOL TRUE - starts setting the axis position.
Position Input REAL The absolute position or relative distance to be set for the axis.
Relative Input BOOL TRUE - set the relative distance for the axis.
FALSE - set the absolute position for the axis.
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Parameter Parameter type | Data type Description

MC_ExecutionMode Input SINT Values are:
o 0(mcimmediately) - The functionality is immediately valid.
o 1(mcyueued) - The new functionality becomes valid when:

o all previous mation commands set to one of the following output

parameters: Done, Aborted or Error.

o the axis is not in a moving state.
For (MC_ExecutionMode = 0), this function block successfully completes
when the axis state is Disabled or StandStill. The execution of this
function block reports an error if there is an on-going nan-Continuous
motion with the axis in this mode.
For (MC_ExecutionMode = 1), this function block successfully completed
when the axis state is Disabled, Standstill, or the on-gaing motion can
complete, ending with a Standstill state.
Other input values are reserved currently, and are considered as invalid

parameters.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
Done Output BOOL TRUE - the Position has new value.
Busy Output BOOL TRUE - the function block is not finished.
Error Output BOOL Indicates an error occurred.

TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction
are defined in Mation control function black errar 1Ds on page 409.

MC_SetPosition Function Block Diagram example

Reaive Enor
e e e 1

—
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MC_SetPosition Ladder Diagram example

MC_SetPosition_1
MC_SetPosition
EN ENOD
[ Puisl [
=t Axisin Axis 4=
[ Execute SetPosition | [ Done_SetPosition
— Execuie Done 4=
[ Position_SetPosition | [ Busy_SetPosition
=+ Position Busy +=
[ Relative_SetPosition | [ Error_SetPosition
= Relative Error 4=
[MC_Execu_etPosition | [ ErrorlD_SetPosition |
= MC_BExe.  ErrorlD 4=

MC_SetPosition Structured Text example

MC_SscPosition 1)

vied MLC_SetPosition_L{ARIS_REF Auisin, BOOL Exaute, REAL Postion, BOOL Relative, SINT MC_ExecutionMods)
Type : MC_SetPosition, Shifte the coordnate system of an axis by manipulating the actual position of the axis with the same value wihout any moverant caused

Position_SetPositlon := 10000.0:2

Relacive_SetPosition i= TRUE;

MC_ExecutionMode_SetPosition i= D

#e_SevPosition ! (Ax131 Execuce SecPosition, Position SecPosition,Relative SetPositionm, MC_Executionfode SecPosicion):
Done_SetPosition := MC_SetPosition_l.Done:

Busy_SecPosition i= MC_SecFosition_1.Busy;

Ereor SecPoaition := NC SerPasicion 1.Eerar;

ErrorID_SetPosition := HC_SetPosition_l.ErroclD:

Results

MizraS50 - A Menitar

=

o Variable Moniloring _ [P

; —
e (fomst = | [ Gishat Varsbins -Mkcr0350 | Lo Varcbies -8 | Sy Visibbos - im0 * | |

iz Sabe Standshill
o5 Homed: ko
Movement: Idle

Erros Description:

Poaition and Velocity

Command Pesition: 10000.0 mm Command Velozity: 00 memfsec

Targes Pasitian: 100000 mm  Target Velocity: a0 menfzec

MC stop (motion control Commands a controlled motion stop and transfers the axis state to Stopping.
stop) Any ongoing function block execution is cancelled. All function block move
P commands are ignored until the axis state transitions to StandStill.

Operation details:

e Aslong as the Execute input is high, the axis remains in the Stopping
state. While the axis is in the Stopping state, other motion function
blocks cannot perform any motion on the same axis.
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o If Deceleration equals zero, the MC_Stop parameters are determined
by the Axis configuration Emergency Stop setting, including E-Stop
type, E-stop Deceleration and E-stop Jerk.

e When there are no errors detected during the stop sequence, the axis
state transitions to StandStill after the Done bit is SET and the Execute
input changes to False.

e Use MC_Stop for emergency stop functionality or exception situations.
Use MC_Halt for normal motion stops.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

i MC_Stop 7 T
MC_Stop

* Lodisin Bodis
= Execute Done =
# [eceleration Busy =
= Jerk Active
CommandAborted s
Error
ErroriD »

L A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_Stop computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
Axisin Input AXIS_REF Use the AXIS_REF data type to define the parameters for Axisin.
Execute Input BOOL TRUE - starts the action at the rising edge.
FALSE - not executing.
Deceleration Input REAL Value of the deceleration [u/s?].
Jerk Input REAL Value of the Jerk [u/s®].
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
Axis Output AXIS_REF on page 411 | Axis output is read-only in Ladder Diagram programs.
Done Output BOOL TRUE - zero velocity was reached, without error during the stop sequence.
Busy Output BOOL TRUE - the function block is not finished.
Active Output BOOL TRUE - indicates the function block has control on the axis.
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Parameter Parameter type Data type Description

CommandAborted Output BOOL TRUE - command was overridden by MC_Power(OFF) function black, or
ErrorStop.

Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No errar.

ErrorlD Output UINT A unique numeric that identifies the error. The errors for this instruction are
defined in Motion contral function block error [Ds on page 409.

MC_Stop Function Block Diagram example

R — s hiat
L als pene - — R
Ay Decsieran B
S etvn
Commanseoin |
eror - —
Ere D T

MC_Stop Ladder Diagram example

MC_Stop_1
MC_Stop
EN EMNO
Auxisl
=+ fxisin Az =
Execute_Stop
— Execuie Done 4=
Deceleration_Stop |
=t Decelem.. Busy +=
Jerk_Stop
== Jerk Active +=
Comman... +=
Error 4=
ErroriD +=
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Done_Stop

Busy_Stop

Active_Stop

( Commandibort_Stop :

Error_Stop

ErrorlD_Stop

465



Chapter 18 Motion control instructions

MC_TouchProbe (motion
control touch probe)

MC_Stop Structured Text example

HC_ston_iff]
woid MIC_Stop_B{AXTS_REF fussing BOOL Exeode, REAL Deceleration, REAL Jerk)
Typar £ MC_Shop, Commands a conbroled motion shop and tronefors th aeks bo the gtabe Shopping.

Deceleration Stop != 10.0;7

J’erl:_ﬁtop = 10.0;

HC Stop 1{k=isl,Execute Stop, beceleration Stop,Jeck Stop)
Done_Jtop := NC_3top 1.Done:

Bu::';r_ﬂ:e;hp EL :{-.'._E.r op 1 -Buay:

Accive Stop = HC_Scop l.Active;
Commandibore_Stop = HC_Stop_l.Commandiborted;
Errurnﬂ-tap := M¢ Zeop 1l.Brroc;

ErgorIl Stop i= HC Scop l.EccocIb:

Results
:E:;so - fsis Manitor 5|4 &= Varsble Monitoring =T EER ===
1 s Name: (Ao -

Jxis Seater Stopging

Auiz Momed: Yes

Maovement: Cecelerating

Erree Destription: Y

Position and Velority

Command Positicn: -3924699 mm  Command Velocity: 33333 mm/sec

Target Positan: 00 mm  Targes Velsciy 08 mmmfses

Records an axis position at a trigger event.
Operation details:

e Ifthe window direction (first position --> last position) is in the
opposite direction of the motion direction, the touch probe window
does not activate.

o Ifthe window setting (FirstPosition or LastPosition) is invalid, the
MC_TouchProbe function block reports an error.

e Ifasecond instance of the MC_TouchProbe function block is issued on
the same axis, and the first function block instance is in a Busy state,
the second function block instance reports an error.

e Only one MC_TouchProbe function block instance should be issued to
one axis.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

f MC_TouchProba T ™
MC_TouchPraobe

* Moasln AL o
* Triggerinp Triggerinput %
* Execute Done =
= findowOnly Busy #
# FirstPosition CommandAborted +
# | astPosition Error +
Error|D s
RecordedPosition +

! 4

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_TouchProbe computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type to define the parameters for AxisIn.
FB_AXIS_REF For a feedback axis, use the FB_AXIS_REF data type on page 412 to define the
parameters for AxisIn.
Triggerinp Input USINT Not supported currently. Configure input trigger in the Axis configuration.
Execute Input BOOL TRUE - starts touch probe recording at the rising edge.
FALSE - not executing.
WindowOnly Input BOOL TRUE - only use the window to accept trigger events.

Motion resolution is limited to the Motion Engine interval configured by the user.
For WindowOnly TouchProbe functionality, there is a maximum respanse time delay
that is equal to the Motion Engine interval for bath FirstPasition and LastPasition
activation.

The maximum possible lag in the triggering position (both FirstPosition and
LastPosition) can be calculated by (Motion Engine interval * moving velocity).

FirstPosition

Input REAL Start position of the window from where trigger events are accepted (in technical units
[u]). Value included in window.

LastPosition Input REAL Stop position of the window from where trigger events are not accepted (in technical
units [u]). Value included in window.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.

TriggerInput Output USINT Not supported currently.

Done Output BOOL TRUE - trigger event was recorded.

Busy Output BOOL TRUE - the function block is nat finished.
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Parameter Parameter type | Data type Description

CommandAborted Output BOOL TRUE - the command was overridden by the MC_Power{OFF), or Error Stop function
block.

Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UINT A unique numeric that identifies the errar. The errors for this instruction are defined in
Motion contral function block error IDs on page 409.

RecordedPosition Output REAL Position where trigger event occurred (in technical units [u])

Motion is an apen-loop mation.

The axis position at the time the trigger event occurs. If the axis mation is an open-loap
motion, the commanded position (not an actual position) at the time the trigger event
occurs, if there is no motion delay between the drive and the motor.

Motion fixed input/output

Motion Signals PTO00 PTO1 PTO02
PTO pulse Output_0 Output_1 Output?
PTO direction Output_3 Output_4 Output_b
Lower (Negative) Limit switch Input_0 Input_4 Input_8
Upper (Positive) Limit switch Input_1 Input_5 Input_9
Absolute Home switch Input_2 Input_6 Input_10
Touch Probe Input switch Input_3 Input_7 Input_

MC_TouchProbe Function Block Diagram example
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MC_TouchProbe Ladder Diagram example

Pocis

Trigerinp_TouchProbe

Trigerinp_TouchProbe

Execute_TouchProbe Done_TouchProbe
Mﬁru:lm-ﬂ[l_mld'lF"mh; . Busy_TouchProbe
FirstP'usii_u.lcl'lPrdJel .Cmml:l_m[:l'lF’mhe
LastF’udi_u.lcl'lPrdJel . Error_TouchProbe

MC_TouchProbe Structured Text example

HC_TouchProbe 1|
woid MC_TouchProbe_1{8x15_REF &xsln, USTNT Triggering, BOGL Execute, BOOL WindowCnty, REAL FirstFastion, RESL LestPastion)
Type : MC_TowchProbe, Records an axis postion at a igger event

Firaupostoion_TousiFeole 1= 10000.0:
LaztPosition Touchfoobe 1= S0000.0:

BC_Touchicoos_L (Axtal,Trigecizp 1 1 s ¥
r 131 L L ton_

Dora_° Tm EC _1.Dana:

Buxy_° zm EC _1.Bumyr

Ecrac z= HC t.Erres;

FrrarTh TouchProbe i= HC_TouchProba_i.Tzsacil:
RegordPeatinics_ToumshProke 1= MO _TeuohProbe_i.BesordedPoainicas

Results
| Micro850 - i Monitor -
-
Buis Srabe [Dizcrete Motion
Ausis Homed: es
Movement: Constant Velocity
Ervar Deserigtiase
Ponition and Welaity
Ceommand Podition 38T mm  Command Welozity: 5000 memisec
Target Pesition: 500000 mem  Target Vielocky: 5000 mensse
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MC_WriteBoolParameter Modifies the value of a vendor specific parameter of type BOOL.

(motion control write BOOL The parameters set by the MC_WriteBoolParameter function block are only
parameter) applied to the aPplicatio.n temporarily. They are overwritten by the
permanent settings, which are configured by the user in Connected
Components Workbench Motion Configuration, when the controller is
switched from PRG to RUN mode, or when the power to the controller is
cycled OFF and ON.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro830, Micro850 and Micro870 controllers
that support motion control.

i MC_WiteBoolFarametar T ik
MC_\wiriteBool Parameter

* foisln Lotz w
= Execute Done =
# FarameterMumber Busy &
= /a3lus Error +
& MC_ExecutionMode ErrorlD #
b ~

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type
EN Input BOOL Instruction block enable.

TRUE - execute current MC_WriteBoolParameter computation.
FALSE - the Value output is reset to 0.
Applies only to Ladder Diagram programs.

AxisIn Input AXIS_REF Use the AXIS_REF data type to define the parameters for Axisin.
FB_AXIS_REF For a feedback axis, use the FB_AXIS_REF data type to define the
parameters for Axisin.
Execute Input BOOL TRUE - writes the value of the parameter at the rising edge.
ParameterNumber Input DINT Parameter identification.

The parameter number is defined in Mation control function block
parameter details on page 406.

Value Input BOOL TRUE - the specified parameter has a new value.
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Parameter Parameter Data type Description
type

MC_ExecutionMode Input SINT Values are:
o 0(mcimmediately) - The functionality is immediately valid.
o 1(mcfueued) - The new functionality becomes valid when:

o all previous mation commands set one of the following output
parameters: Done, Aborted or Error
o the axis is not in a moving state.

When (MC_ExecutionMode = 0), for all parameters except Duty Cycle
(1005), this FB can be completed successfully only when the axis state
is Disabled or StandStill,
When (MC_ExecutionMode = 0), for Parameter Duty Cycle (1005), this FB
can be campleted successfully except the axis is in Homing or
ErrorStop state.
For (MC_ExecutionMode = 1), this function block can be successfully
completed only when the axis state is Disabled, Standstill, or the
on-going motion can complete, ending with Standstill state
Other input values are reserved currently, and are considered as invalid
parameters.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.

Done Output BOOL TRUE - the parameter was successfully written.

Busy Output BOOL TRUE - the function block is nat finished.

Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UINT A unique numeric that identifies the errar. The errors for this
instruction are defined in Motion contral function block error IDs on
page 409.

MC_WriteBoolParameter Function Block Diagram example

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 &n



Chapter 18 Motion control instructions

MC_WriteBoolParameter Ladder Diagram example

EM

Aocisl
| Execute _IParameter |
'Parameter|Parameter |

;‘-.-"alue_".".n'rit..IF'a ra me’er:

;M{:_EKEI]J..JPE ra rr'fe’ﬂr:

« focisin

 MC_Ee .

WMC_\iriteBoolPar
MC_\riteBoolPara

ENO

ErroriD 1

;Done_ﬁ.'-.n'rit..IPara —

[Busy Wit |Parameter |

[ Error_\wht|Parameter |

;ErrorID_‘.'*.n'...IPa ra I'I’EE'EI:

MC_WriteBoolParameter Structured Text example

B2 ina o IPaT e rar_L

v HIC_VSvitmBootaswerscber_| 815 AT Asioln, BOSL Lopos e, DOVT Pop st birbar, DAL Yahom, 231 BC_Eeres, 7 |

Voo : M aribeboniararwtor, Fosifem tra vaius of @ mciion spacie. BO0L paranatar

FritoBoal

®2_TriedcalParanetes_i{ixind, Dascuze_TricaloalParamres, Parascecinbar_Feicalolfarasacer,
UaTue_br:cakoaiParmerer, 82_Txscuriarfacs_UrizsBaolParenscar)

Dt _MELLEBSGLPAL Shet e 1= PE_WE L1 ERsG I Par st e 1, PR
Bexy NriteBoolParsceser = BC WritedzolParsnezer 1. Bay:
EC_bricabodlFaramacer_i.Errac:

Ercar_Fricalodifarasacer @

T T T TR T T o R e i T TR PO T et T Y = {1 S E T

Results

o Variable Manitoring

(=8 HOR >

| Global Vensbles - MicroBS50 | Local Variables: - N/A | System Varisbles - Micro250 |« |

MC_WriteParameter Modifies the value of a vendor specific parameter of type REAL.

(motion control write
parameter)

The parameters set by the MC_WriteParameter function block are only
applied to the application temporarily. They are overwritten by the
permanent settings, which are configured by the user in Connected
Components Workbench Motion Configuration, when the controller is
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switched from PRG to RUN, or when the controller power is cycled OFF and

ON.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro830, Micro850 and Micro870 controllers

that support motion control.

* foasln

* Execute

#* FarameterMumber

= "/alue

L

[ MC_WhiteFarameter T
MC_WwinteParameter

* MC_ExecutionMode

{

ErrorlD =

A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description
EN Input BOOL Instruction block enable.
TRUE - execute current MC_WriteParameter computation.
FALSE - there is no computation.
Applies only to Ladder Diagram programs.
AxisIn Input AXIS_REF Use the AXIS_REF data type on page 411 to define the parameters for
FB_AXIS_REF AxisIn.
For a feedback axis, use the FB_AXIS_REF data type on page 412 to
define the parameters for Axisin.
Execute Input BOOL TRUE - writes the value of the parameter at the rising edge.
ParameterNumber Input DINT Parameter identification.
The parameter number is defined in Mation control function block
parameter details on page 406.
Value Input REAL New value of the specified parameter.
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Parameter Parameter type | Data type Description

MC_ExecutionMode Input SINT Values are:
o 0(mec/mmediately) - The functionality is immediately valid.
o 1(mcfueuea - The new functionality becomes valid when:

o all previous motion commands set one of the following output

parameters: Done, Aborted or Error

o the axis is not in a moving state

o implies that the output parameter Busy is set to FALSE.
When (MC_ExecutionMode = 0), for all parameters except Duty Cycle
(1005), this FB can be completed successfully only when the axis state
is Disabled or StandStill,
When (MC_ExecutionMode = 0), for Parameter Duty Cycle (1005), this
FB can be completed successfully except the axis is in Homing or
ErrorStop state.

For (MC_ExecutionMode = 1), this function block can be successfully
completed only when the axis state is Disabled, Standstill, or the
on-going mation can complete, ending with Standstill state.

Other input values are reserved currently and are considered as
invalid parameters.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

Axis Output AXIS_REF Axis output is read-only in Ladder Diagram programs.
Done Output BOOL TRUE - the parameter was successfully written.

Busy Output BOOL TRUE - indicates the function block has contral of the axis.
Error QOutput BOOL Indicates an error occurred.

TRUE - An error is detected.
FALSE - No error.

ErrorlD Output UINT A unigue numeric that identifies the error. The errors for this
instruction are defined in Motion control function block error [Ds on

page 409.

MC_WriteParameter Function Block Diagram example
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MC_WriteParameter Ladder Diagram example

TlC-_'lﬁ.l’riteF-'ElT:me_
MC_winteFParameter
EN ENO
[ Poisl ] [ ]
=t Axisin Bois 4=
[ Execute Farameter | 'Dene_WriteParameter |
=t Execute Dione =
' Parameter_Parameter | [Busy_\WriteParameer |
= Paramet . Busy +=
Value ‘WriteParameter| [Error_\WriteParameer |
= Value Error 4=
'MC_Execu_Parameter| [ErrorlD_\w/_Parameter |
=t MC_BExe.  ErrorlD s=

MC_WriteParameter Structured Text example

NC_UriceParamecer_ 1]

vaid MC_WriteParameter _1(AXIS_REF fudsin, BOOL Execute, DINT Parameterhumber, REAL Value, SINT MZ_ExacutionModa)
Type | MC_irkeParameter, Modifes the value of & motion specific REAL parameter

ParsmeterNumber WriteParameter := 2:
Value WriteParameter := 5S0000.0;

HC WriteParameter 1(Axizl,Execute WriteParameter,ParawmeterNunber WriteParameter,
Value WriteParameter,MC ExecutionMode WriteParameter):;

Done_ WriteParameter := MC WriteParsmeter 1.Done;

Busy WriteParameter := NC TWriceFarameter 1.Busy;

Error WriteParameter := MC WriteParameter 1.Error;
ErrorID WriteParameter := MC WriteParsmeter 1.ErrorID;

Results

— —_—
o Yariable Manitoring E

Claga
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Chapter 19

DERIVATE

Process control instructions

Use Process control instructions to monitor and maintain process loops for
quantities such as pressure, temperature, flow rate, and fluid level. Process
controls regulate the course by sending an output signal to the control valve.

Instruction Description

DERIVATE on page | Differentiates a real value over a defined cycle time.

471

FFL on page 479 Loads 8 bit, 16 bit, 32 bit, or 64 bit data into a user-created array called a FIFO stack.

FFU on page 487 Unloads 8 bit, 16 bit, 32 bit, or 64 bit data from a user-created array called a FIFQ stack. The
data unloads in the same order as loaded using the FFL instruction.

HYSTER on page 492 | Performs aBaolean hysteresis on difference of reals.

INTEGRAL on page | Integrates a real value during the defined cycle time.

494

LFL(LIFO load) on Loads 8 bit, 16 bit, 32 bit, or 64 bit data into a user-created array called a LIFO stack.

page 499

LFU(LIFO unload) on
page 501

Unloads 8 bit, 16 bit, 32 bit, or 64 bit data from a user-created array called a LIFO stack. The
data unloads in the same order as loaded using the LFL instruction.

PWM on page 504 Turns the pulse width modulation (PWM) output for a configured PWM channel ON or OFF.
SCALER on page 507 | Scales the input value according to the output range.

STACKINT onpage | Manages a stack of integer values.

508

LIMIT on page 520 Restricts integer values to a given interval.

IND on page 519 Stops the current cycle of the user program scan.

Differentiation of a real value over a defined cycle time.

Operation details:

o Ifthe CYCLE parameter value is less than the cycle timing of the
execution of the device, the sampling period is forced to this cycle

timing.

e The derivation is performed with a time base of milliseconds.For
example, the derivation of an input of 1000 that changes to 2000 over a
time period of 1 second results in a value of 1. To convert the output of
the instruction to units of seconds, multiply the output by 1000.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

" DERIVATE T k.
DERIMATE
= BN HOUT
- XN
» CYCLE
L

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description

RUN Input BOOL Indicates the operational mode of the instruction.
TRUE - normal (perform calculation)
FALSE - reset

XIN Input REAL Defines the value on which to perform the derivation calculation. The value
must be a REAL value.

CYCLE Input TIME Defines the sampling time period over which to collect values. Possible
time period values range from Oms to 49d17h2m47s294ms.

XOouT Output REAL Differentiated output.

ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.

DERIVATE Function Block Diagram example

R XN

R Y

T DERVATELT )
DERIVMATE

RUN 20Ut

"

e ——

DERIVATE Ladder Diagram example

DERIMMATE_1
DERIVATE
RUN END
input output
= XM XOUT +=
T
-1 CYCLE
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DERIVATE Structured Text example

DERIVATE 1|

void DERIVATE_L(ECOOL RN, REAL SIM, TIME CYiCLE)
Tvpe : DERIVATE, Differentiation according to time

1 DERIVATE 1(run, input, T]:
2 output := DERIVATE 1.XOUT:

(* ST Equivalence: DERIVATET1 is an instance of a DERIVATE block *)

DERIVATE1(manual_mode, sensor_value, t#100ms);
derivated value := DERIVATE1.XOUT;

FFL (FIFO Ioad) Loads 8 bit, 16 bit, 32 bit, or 64 bit data into a user-created one-dimensional
array called a FIFO stack.

Operation details:

e [FFLinstruction - non executing mode to executing mode
e When Execute changes from FALSE to TRUE:

e Error conditions are verified.

e The contents of Src are loaded into the FIFO stack in the available
position and Position increments by 1 if Position is less than or
equal to zero and less than Length.

o Fullis set to TRUE if Length equals Position. Full is FALSE if
Position is less than or equal to zero and less than Length.

e Done is set when the instruction executes successfully.

When Execute changes from TRUE to FALSE:

e Error, Done, and ErrorID are set to FALSE.

e Empty is set to TRUE if Position is equal to zero.

o Fullis set to TRUE when Length equals Position. Full is FALSE if
Position is less than or equal to zero and less than Length.

o The FFL error conditions are not verified.

When Execute changes from TRUE to TRUE:

e No load operation is performed.

e Emptyis set to TRUE if Position is equal to zero.

e Fullis set to FALSE if Position is less than or equal to zero and
less than Length. Full is set to TRUE if Length equals Position.

o The FFL error conditions are not verified.

When Execute changes from FALSE to FALSE:

e Error, Done, and ErrorID bits are set to FALSE.
e Full and Empty bits retain values from previous execution state.

e Empty is set to TRUE if Position is equal to zero.

e Fullis set to TRUE if Length equals Position. Full is FALSE if
Position is less than or equal to zero and less than Length.
e FLL error conditions are not verified.
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e FFLinstruction - executing mode to non-executing mode:

e Error, ErrorID, Done, Empty, and Full retain the Execute mode
state.

e To create a single element for the FIFO parameter:
e Non array:
e Variable based address such as Fifo1 is allowed for FIFO.
e Length should be configured as 1.

e One-dimensional array:

e Variable based address such as Fifo1 or Fifo1[o] is allowed for
FIFO.

e Length should be configured as 1.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

i FFITS B

EELE
* Execute Done =
* Src Full =
= F|FO Empty =

* F|FOCon Error =

ErrorlD =

b, A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data Type Description
Type
Execute Input BOOL Instruction block enable.

TRUE - If rising edge is detected, start the FFL operation.
FALSE - Rising edge is not detected.

Src Input ANY_ELEMENTARY The Src operand is the address of the value used to fill the currently available position in the

FIFO stack.

Elementary data types supparted for Scr:

o DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT, LREAL, BOOL, SINT, USINT, BYTE, INT,
UINT, WORD, DINT, UDINT.

o String is not supported.

o Variables and one-dimensional arrays such as Array[1] or Array[Index] are supported.
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FIFO Input ANY_ELEMENTARY The starting address of the stack. FIFO must be configured the same for the FFL and FFU
instructions.
Elementary data types supported for FIFQ:
o DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT, LREAL, BOOL, SINT, USINT, BYTE,
INT, UINT, WORD, DINT, UDINT.
o String is not supported.

o Only one-dimension array is supported for FIFO.

FIFOCan Input FF_LF_CON FIFO configuration and contral. The same configuration must be configured for FFL and FFU
instructions.
Use the FF_LF_CON data type to configure Position and Length.

Done Output BOOL Indicates when the FFU operation is complete.
TRUE - Operation completed successfully.
FALSE - Operation encountered an error condition or the FFU instruction is not executing.

Empty QOutput BOOL Indicates when the FIFO stack is empty.
TRUE - When Position equals 0.
FALSE - When Position is not equal to 0.

Full Output BOOL Indicates when the FIFQ stack is full.
TRUE - When Length is equal ta Position.
FALSE - When Pasition is greater than or equal to zero and less than Length.

Error Output BOOL Indicates the existence of an error condition.
TRUE - Operation encountered an error.
FALSE - Operation completed successfully or the instruction is not executing.

ErrorlD Output USINT A unique numeric that identifies the error. The errors are defined in FFL error codes.
FF_LF_CON data type
Use this table to help determine the parameter values for the FF_LF_CON data
type.

Parameter Data type Description

Length UINT Number of elements used for FIFO operation. Maximum limit is 1024.

Position USINT Determines the next available location in the FIFO for the Src entry or removal. Position is the offset of the array.

Example 1:

e User configured one-dimensional array as arr{0..5]. Initial position is configured as 1. Data is pushed into arr{1]
and position increments by position + 1.

Example 2:

e User configured one-dimensional array, arr[1.5]. Initial position is configured as 1. Data is pushed into arr[2] and
position increments by position + 1.

FFL error codes

Use this table to determine the FFL and FFU error codes and descriptions.

Error code Error description
0 No error.
1 FFL Src data type is not supparted.
2 FFU Dest data type is not supported.
3 FIFO data type is not supported.
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4 Src and Dest data type mismatch with the FIFO data type.
Corrective Action:
FFL Src parameter and FFU Dest parameter data type should match with the FIFO array
data type.
5 FIFO - Array dimension is not supported.
Corrective Action:
FIFO only supports one-dimensional arrays.
6 FIFOCon contral Length exceeds FIFQ array size.
Corrective Action:
FIFOCon control Length cannot exceed the FIFO array size.
7 FIFOCon Length exceeds the max length.
8 FIFOCon Length is zero.
9 FIFOCon Position exceeds the FIFOCon Length.
10 FFL control Length and Position are equal.
1 FFU control Position is zero.
12 FFL or FFU array dimension is not supported.
Corrective Acton:
FFL and FFU only support one-dimensional arrays.
13 FFL or FFU DestOffset exceeds Dest array size.

FFL Function Block Diagram example

P00 T T
W T
S PO
g TSR I

b Execuls Dane 3

Full ==

meoos
msoou M
Emet Tason S
0oL ST
L

P S

r FIFOCon Error 4

Errori »

N —

FFL Ladder Diagram example

FFL_1
FFL
EN END

BrG

5

Dane 1=

t Src Full +—

Ll

Emor 1+

§

ErmerlD =
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FFL and FFU instruction
timing diagrams

FFL Structured Text example

1: FFL 1{exe, src, fifo, fifocom):;
2 done := FFL 1.Done;
5] full := FFL 1.Full;
4! empty := FFL 1.Empty;
5 error := FFL 1.Error;
6 errorID := FFL 1.ErrorlD:
FFL_Af]
wead FFL_V[BCICL Ducecurtm, ARY_[LIWERMTARY Sre, dbie GLEPATRITARY[LL| FRICL FT_LF_COM TR an)
Typie: FRL, FIFD Lossd
Results
i Varishbs Maritising - o
Lhar bl Vadlsbbes - Mioan B30 Looal Viwiabies - Prog?  Systewn Viadahiss - Mo B50 10 - Meoro@0 - Dedinesd Whords
[ [ Mo o LovwalVobn] Popicetin | | Lsck| DutnTypn | Dimemsin|
. i v o - it
N L] BOOL -
| LU M B -
[BICEED = e FELLEOON . =
. Wi on Lemth o 5] UKT
E B [ WoenFodtion 1 i UMT
. ol T = B = [L.0m
E EI - CCN S O T
! | LG Mt BTN
| L L] BOOL
. () BOL
| LG i 0L
[ W v Hit B
| LG H EONIL
[ W[ Hss EOOL
| L L) BOOL
| [ L] e L
- [FrL B FFL =
B = M B -
. Lol n (18] UEHT -
| L] e BOOL -
L CES R Tl =
W ] EOOL =
i [ ]

The following timing diagram examples describe execution scenarios for the
FFL on page 479 (FIFO load) and FFU on page 487 (FIFO unload) instructions.
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Successful FFL execution followed by successful FFU execution

Eestute (Rurg =
Cordiion)

Dare

Empty

Full

Errer

FFL executes successfully with Fosition = 1, Push data into Array and Increment Position = 2
After FFU executes successfully, Position=1

1 2 3 a4 5 13 7 L Ll 10 131

San Oycle =2 om0 m0000 0000000005000 00

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle Description

1 Rung condition becomes TRUE when:
o Execute input bit is TRUE.

o Load (push) data to FIFO stack.

o Done output bit is TRUE.

2,34 No change in rung condition.

5 Rung condition becomes FALSE when:
o Execute bit is FALSE.
o Done output bit is FALSE.

6.7 No change in rung condition.
o Execute bit is FALSE.
o Done output bit is FALSE.

8 Rung goes TRUE when:

o Execute input bit is TRUE.

o Unload data from FIFO stack.
o Done output bit is TRUE.

9 No change in rung condition.
o Execute bit is FALSE.
o Done output bit is FALSE.

10,1 No change in rung condition.
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Successful execution when the Empty bit is TRUE

Excoute fung [
Conditienp |

Empty

Full

1 2 3 4 S & ¥ 3 9 pli} un
Sran Dpele = 5e e e aems s R0 PR PR ERRERER

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle Description

1 Rung condition becomes TRUE when:

e Execute input bit is TRUE. Execution starts.
o Position is zero. Empty bit is TRUE.

o Done output bit is TRUE.

234 No change in rung condition.

5 Rung condition becomes FALSE when:
e Execute bit is FALSE.

o Empty bit is TRUE.

o Done output bit is FALSE.

6,7 No change in rung condition.

8 Rung goes TRUE when:

e Execute input bit is TRUE. Execution starts.
o Empty bit is TRUE.

o Done output bit is TRUE.

9 Rung condition becomes FALSE when:
e Execute bit is FALSE.

o Empty bit is TRUE.

o Done output bit is FALSE.

10,1 No change in rung condition.
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Successful execution when the Empty bit is TRUE

EGrerute (Rang ' [
Comdition)

Drone

Empty oN

1 2 3 a 5 B 7 E 2w n
Sgan Dycle =050250 0 wr e er e sr e e erer

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle Description

1 Rung condition becomes TRUE when:

o Execute input bit is TRUE. Execution starts.
o Position is equal to Length, Full bit is TRUE.
o [one output bit is TRUE.

234 No change in rung condition.

5 Rung condition becomes FALSE when:
o Execute bit is FALSE.

o Full bitis TRUE.

o Done output bit is FALSE.

6,7 No change in rung condition.

8 Rung goes TRUE when:

o Execute input bit is TRUE. Execution starts.
o Full bitis TRUE.

o [one output bit is TRUE.

9 Rung condition becomes FALSE when:
o Execute bit is FALSE.

o Full bitis TRUE.

o Done output bit is FALSE.

10,1 No change in rung condition.
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FFU (FIFO unload)

Error encountered during FFL and FFU execution

Exerute [Rung |
Condition)

Done

Ermgty
Full

Ermr

1 2 3 2 5 ] 7 B B 1o 1
Scan Cycle 2222232 sr s baarrrspbrarrrs

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle Description

Rung condition becomes TRUE when:
o Execute input bitis TRUE. Execution starts.
o Error bitis TRUE.

234 No change in rung condition.

5 Rung condition becomes FALSE when:
e Execute bit is FALSE.
o Error and ErrorlD bits are FALSE.

6,7 No change in rung condition.

8 Rung goes TRUE when:
o Execute input bit is TRUE. Execution starts.
o Error bitis TRUE.

9 Rung condition becomes FALSE when:
e Execute bit is FALSE.
o Error and ErrorlD bits are FALSE.

10,1 No change in rung condition.

Unloads 8 bit, 16 bit, 32 bit, or 64 bit data from a user-created one-
dimensional array called a FIFO (first in first out) stack in the same order
data was loaded using the FFL instruction.

Operation details:

e FFU instruction - non executing mode to executing mode:
e When Execute changes from FALSE to TRUE:

e FFU error conditions are verified.
e Unloads the contents of the FIFO stack at the zero position if
Position is greater than zero and less than or equal to Length.
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e Remaining elements shift one position towards zero and the
highest element of the FIFO stack is set with zero, Position is
decremented by 1.

e Empty is set to TRUE if Position equals zero.

e Done is set when the instruction executes successfully.

e When Execute changes from TRUE to FALSE:
e Error, Done, and ErrorID are set to FALSE.
e Empty is set to TRUE if Position is equal to zero.
o Fullis set to TRUE if Length equals Position. Full is set to FALSE

if Position is less than or equal to zero and less than Length.
e The FFU error conditions are not verified.

e When Execute changes from TRUE to TRUE:

No unload operation performed.

e Empty is set to TRUE if Position is equal to zero.
Full is set to TRUE if Length equals Position.
The FFU error conditions are not verified.

e When Execute changes from FALSE to FALSE:

e Error, Done, and ErrorID are set to FALSE.

e Empty is set to TRUE if Position is equal to zero.

o Fullis set to TRUE if Length equals Position. Full is set to FALSE
if Position is less than or equal to zero and less than Length.

o The FLU error conditions are not verified.

e FFU instruction - executing mode to non-executing mode:

e Error, ErrorID, Done, Empty, and Full retain the Execute mode
state.

e To create a single element for the FIFO parameter:
e Non array:
e Variable based address such as Fifo1 is allowed for FIFO.
e Length should be configured as 1.

¢ One-dimensional array:

e Variable based address such as Fifo1 or Fifo1[o] is allowed for
FIFO.

e Length should be configured as 1.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

" FELET ™
EEN
* Execute Done »
% [est Full =
# Oe=stOffzet Erm]‘[y’ll
= FIFO Error &
* FIFOCon ErroriD =
e, A

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter
Type

Data Type

Description

Execute

Input

BOOL

Instruction block enable.
TRUE - If rising edge is detected, start FFU operation.
FALSE - Rising edge is not detected.

Dest

Input

ANY_ELEMENTARY

Holds the value that exists in the FIFO stack.

Elementary data types supported for Dest:

o DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT, LREAL, BOOL, SINT, USINT, BYTE, INT,
UINT, WORD, DINT, UDINT.

e String is not supported.

o Only supports variables and one-dimensional arrays such as Array[1] or Array[ Index].

DestOffset

Input

UINT

Destination element offset.

Element offset if destination is of ane-dimensional array data type, otherwise
offset should be set to 0. For array data type, to unload to the first element, the
offset should be set as 0.

FIFO

Input

ANY_ELEMENTARY

The starting address of the stack. FIFO must be configured the same in the FFL and FFU instructions.
o Elementary data types supported for FIFQ:

DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT, LREAL, BOOL, SINT, USINT, BYTE, INT, UINT,

WORD, DINT, UDINT.
o String is not supported.

o Only one-dimensional array is supported for FIFO.

FIFOCon

Input

FF_LF_CON

FIFQ configuration and contral. The same configuration must be configured for FFL and FFU
instructions.
Use the FF_LF_CON data type to configure Position and Length.

Done

Output

BOOL

Indicates when the FFU operation is complete.
TRUE - Operation completed successfully.
FALSE - Operation encountered an error condition or the FFU instruction is not executing.

Full

Output

BOOL

Indicates when the FIFO stack is full
TRUE - When Length is equal to Position.
FALSE - When Position is greater than zero and less than Length.

Empty

Output

BOOL

Indicates when the FIFO stack is empty.
TRUE - When Position equals 0.
FALSE - When Position is not equal to 0.
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Error Output BOOL Indicates the existence of an error condition.
TRUE - Operation encountered an Error.
FALSE - Operation completed successfully or the instruction is not executing.

ErrorlD Output USINT A unigue numeric that identifies the error. The errors are defined in FFU error codes.

FF_LF_CON Data Type

Use this table to help determine the parameter values for the FF_LF_CON data

type.
Parameter Data type Description
Length UINT Number of elements used for FIFO operation. Maximum limit is 1024.
Position USINT Determines the next available location in the FIFO for the Src entry or removal. Position is the offset of the array.

Example 1:

o User configured one-dimensional array, arr{0..5]. Initial position is configured as 1. Data is pushed into arr[1] and
position increments by position + 1.

Example 2:

o User configured one-dimensional array as arr{1.5]. Initial position is configured as 1. Data is pushed into arr[2] and
position increments by position + 1.

FFU error codes

Use this table to determine the FFL and FFU error codes and descriptions.

Error code | Error description
0 No error.
1 FFL Src data type is not supported.
2 FFU Dest data type is not supported.
3 FIFO data type is not supported.
4 Src and Dest data type mismatch with the FIFO data type.
Corrective Action:
FFL Src parameter and FFU Dest parameter data type should match with the FIFO array data type.
5 FIFO - Array dimension is not supported.
Corrective Action:
FIFO only supports one-dimensional arrays.
6 FIFOCon control Length exceeds FIFQ array size.
Corrective Action:
FIFOCon contral Length cannot exceed the FIFO array size.
7 FIFOCon Length exceeds the max length.
8 FIFOCon Length is zero.
9 FIFOCon Position exceeds the FIFOCon Length.
10 FFL control Length and Position are equal.
1l FFU control Position is zero.
12 FFL or FFU array dimension is not supported.
Corrective Acton:
FFL and FFU only support one-dimensional arrays.
13 FFL or FFU DestOffset exceeds Dest array size.
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FFU Function Block Diagram example

FFU Ladder Diagram example

ENE done
dest . . full
destoffsat I . empty
fifo l . Errar
fifocon l . erroriD

FFU Structured Text example

1

2 dome := FFU 1.Done:

3 full := FFU 1.Full;

4! empty := FFU l.Empty:

3 error := FFU 1l.Error;

6 errorID := FFU 1.ErrorID:

]

™ 1
el PP [A0000 R, 0V FLFMERITATR[1 L] D, LT Diearbat, AN _ELINE NTARVT 1] FIFG, B LF_COR B
Trpe s PR, AFD ikt
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Results
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HYSTER (hYStereSB) Boolean hysteresis on difference of reals. Compares the current value of an

input with the high limit established by adding the historical amount of lag as
measured by hysteresis to the expected value for an input and assessing
whether the current value exceeds that limit.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

d HYSTER_T %
HYSTER

=XM1 o=

= N2

4 EPS

B, s

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description

EN Input BOOL Instruction block enable.

TRUE - execute the instruction block.

FALSE - do not execute the instruction block.
Applies only to Ladder Diagram programs.

XIN1 Input REAL Any real value.
XIN2 Input REAL To test if the input value XINT has exceeded the high limit defined for this input XIN2 +
EPS.
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Parameter Parameter type | Data type Description

EPS Input REAL Hysteresis value (must be greater than zero).

ENO QOutput BOOL Enable output.
Applies only to Ladder Diagram programs.

0 Output BOOL The result of the HYSTER instruction.
TRUE - The input exceeded the upper limit but is not below the lower limit.
FALSE - The input did not exceed the upper limit.

HYSTER timing diagram example

In the following diagram HYSTER is used to assess the performance lag due
to motor friction over a 5 second time period. The instruction is run every 10
milliseconds. During the startup phase the motor was operating less

efficiently.

ZIN2+EPS

N

ZINZ

i o

KINZ-EFS

\ / "~
P S
el g
Q
HYSTER Ladder Diagram example
HYSTER_1
HYSTER
EN ENO
winl output
~+ XIN1 Qs
®ind
- XIN2
eps '
== EPS
493
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HYSTER Structured Text example

HYSTER 19

void HYSTER_1(REAL XIN1, REAL XINZ, REAL EPS)
Type : HYSTER, Boolean hysteresis on difference of reals

1! xinl := 10.0;
2i xinz := 1.0:
3 epz = 1.0;
‘1 HY3TER 1(®xinl, =ina, eps);
5 output := HYSTER 1.Q:
INTEGRAL Integrates a real value during the defined cycle time.

Operation details:

When the INTEGRAL function block is first initialized, its initial values
are not considered. Use the R1 parameter to set the initial values for a
calculation.

To prevent loss of the integrated value, the integration value is not
cleared automatically when the controller transitions from PROGRAM
to RUN or when the RUN parameter transitions from FALSE to TRUE.
Use the R1 parameter to clear the integral value when first
transitioning the controller from PROGRAM to RUN mode and when
starting a new integration.

It is recommended that the optional EN or ENO parameters are not
used with this function block because the cycle time calculation
becomes disrupted when EN is FALSE, resulting in an incorrect
integration. If the EN or ENO parameters are used, toggle the R1
parameter with EN equal to TRUE to clear the current result and
ensure correct integration.

Integration is performed with a time base of milliseconds (that is,
integrating an input of 1 with an initial value of o for 1 second results
in a value of 1000). To convert the output of the instruction to units of
seconds, divide the output by 1000.

If the CYCLE parameter value is less than the cycle timing of the
execution of the device, the sampling period is forced to the cycle
timing.

XIN sampling and function block executions occur every cycle time +
Scan Time Jitter.

For a given user program, Scan Time Jitter varies from controller to
controller.

The cycle time determines the sensitivity of the Integral function
block. Changes occurring in XIN between two samplings (or within the
cycle time) are not taken into account when the integral XOUT value is
calculated.

Cycle time and Scan Time Jitter both contribute to the overall
inaccuracy of Integral output as shown in the XIN in sync with the
function block execution example and the XIN not in sync with
function block execution example.
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Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

" INTEGRAL 7
INTEGRAL

» CYCLE

AOUT »

A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description

RUN Input BOOL Mode: TRUE = integrate / FALSE = hold.

Rl Input BOOL Overriding reset.

XIN Input REAL Input: any real value.

X0 Input REAL Initial value.

CYCLE Input TIME Sampling period. Passible values range from Oms to 49d17h2m47s294ms.
0 Output BOOL Not RI.

XOUT Output REAL Integrated output.

INTEGRAL Function Block Diagram example

- TTEERALT
INTEGRAL

T "N I ei—
S MO e

S —

| CYCLE
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INTEGRAL Ladder Diagram example

INTEGRAL_1
INTEGRAL
RUN Q
OverridingPeset | [ IntegratedOutput
=+ R1 XOUT +=
xin |
= XM
InitialValue
-—t XD
T
=+ CYCLE

INTEGRAL Structured Text example

INTEGRAL 14

i INVEGRAL _IBOCL BUIN, SO0 R, REAL XY, REAL X0, TIME CWOLE)
Tupe ! INTEGRAL, Inkegration cued bime

cun i= TEUE;

¥in = 1lO.D2

InitimlVales = 5.0;

T = TH10=:

INTEGRAL lirumn, TnercidingRessc, xin, InicialWVale=, T1;
Sutpuc = HOT CverridingResec:

IntegcatedOutput 15 INTEGRAL 1.R0UT:

- W e W

(* ST Equivalence: INTEGRAL1 is an instance of a INTEGRAL block *)

INTEGRAL1(manual _mode, NOT(manual _mode), sensor_value,
init_value, t#100ms);

controlled value := INTEGRAL1.XOUT;

Results

o5 varable Monitoring - ] b

User Gl Yadables - Moo Local Vierables - Pogl Spster Vadabies - Micro870 10 - MicmB70 Diefined Woonds

[ [ Mame ) LopiosiVakn| PhysicalVikn | InkialVake | Leck] DataTme |
| o "ot "o

. Iritiashy e S0 i, REAL -
. & INTEGRAL_1 = = INTEGRAL -
. Insbsgr bk kil IS M, FEAL

e I Hia 8OO -
. O wemiding mest: i, BooL -
. an ¥ M BOOL -
. T THiG: Mk TIHE -
. wan 00 [T REAL

1 ]
Claen

496 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 19 Process control instructions

XIN in sync with function block execution example

The following images show the effect of Scan Time Jitter on the XOUT value:
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XIN not in sync with function block execution example

The following images show an example in which an error is introduced in the
XOUT value of an Integral function block:

+ il S das
|=..'.-.I+r--o-'l
5“':;' = ﬁ'_;:..é AaTREng
s
z
= H i i H i iH
2 I N ! ! i
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! i i f : x i i .
LI | ¥ b " ! ] ¥ Mumber of i
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3
O
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/
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E .
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J i
i 4 i 1 L L [ L i -
. LI | i L i L o ¥ Number af
Cycles
AND Performs a boolean AND operation between two or more values. It can be
used as &.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

AND

ol

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

il Input BOOL Value in Boolean data type.

i2 Input BOOL Value in Boolean data type.

ol Output BOOL Result of the Boolean AND operation of the input values.
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AND Structured Text example

(* ST equivalence: *)

bol0 := bi101 AND NOT (bi102);
bo5 := (bi51 AND bi52) AND bi53;

LFI—(LIFO Ioad) LFL instruction is used to load the data (8 bit, 16 bit, 32 bit and 64 bit) into a
user-created one-dimensional array called LIFO stack. LFL and LFU on page
501 instructions are used in pairs.
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.
& LFLEE B
[EE
* Execute Done =
* 5rc Full #
= LIFO Empty #
* LIFOCon Error #
ErrorlD »
L A
Use this table to help determine the parameter value for this instructions.
Parameter Parameter Type Data Type Description
Execute Input BOOL Instruction block enable.
TRUE - If rising edge is detected, start the LFL operation.
FALSE - Rising edge is not detected.
Src Input ANY_ELEMENTARY The Src operand is the address of the value to fill the current available position sin
the LIFO stack.
Element data types supported:
o DWORD, REAL, TIME, DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT,
LREAL, BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT, UDINT.
o Variables and one-dimensional arrays such as Array [1] or Array[Index].
o String is not supported
LIFO Input ANY_ELEMENTARY The starting address of the stack. LIFO must be configured the same for the LFL and
LFU instructions.
Element data types supported:
o DWORD, REAL, TIME, DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT, LREAL,
BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT, UDINT.
o Only one dimension is supported.
o String is not supported.
LIFOCan Input FF_LF_CON LIFO configuration and control. The same canfiguration must be configured for LFL
and LFU instructions. Use the FF_LF_CON data type to configure Position and Length.
Full Output BOOL Indicates when the LIFO stack is full.
TRUE - When Length is equal ta Position.
FALSE - When Pasition is greater than or equal to zero and less than Length.
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Parameter

Parameter Type

Data Type

Description

Empty

Output

BOOL

Indicates when the LIFO stack is empty.
TRUE - When Position equals zero.
FALSE - When Position is not equal to zero.

Error

Output

BOOL

Indicate the existence of an error condition.
TRUE- Operation encountered an error.
FALSE- OPeration completed successfully or the instruction is not executing.

ErrorlD

Output

USINT

A unique numeric that identifies the error. The errors are defined in the LFL error
codes.

Done

Output

BOOL

Indicate when operation is completed.

TRUE - Operation completed successfully.

FALSE - Operation encountered an error condition or the LFL instruction is not
executing.

500

LFL error codes

Use this table to determine the LFL and LFU error codes and descriptions.

Error code

Error description

No error.

LFL Src data type is not supported.

LFU Dest data type is not supported.

LIFO data type is not supported.

0
T
2
3
4

Src and Dest data type mismatch with the LIFO data type.

Corrective Action:

LFL Src parameter and LFU Dest parameter data type should match with the LIFO array
data type.

LIFO - Array dimension is not supported.
Corrective Action:
LIFO only supports one-dimensional arrays.

LIFOCon control Length exceeds LIFO array size.
Corrective Action:
LIFOCon contral Length cannot exceed the LIFO array size.

LIFOCon Length exceeds the max length.

LIFOCon Length is zero.

LIFOCon Position exceeds the LIFOCon Length.

LFL control Length and Position are equal.

LFU control Position is zero.

LFL or LFU array dimension is not supported.
Corrective Acton:
LFL and LFU only support one-dimensional arrays.

LFL or LFU DestOffset exceeds Dest array size.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 19 Process control instructions

LFL Function Block Diagram example

EEE
EES
Execute Done
Sre ' [ Full

=+ Src Full 4=

LIFO ' [ Empty
== LIFD Empty s==

LIFOCon ' [ Error
=t | IFOCon Error #=

ErrorlD
ErroriD s=

LFL Structured Text example

LFL_1f
woid LFL_L{EOOL Execute, ANY_ELEMENTARY Src, ANY_ELEMENTAAY[L. 1] LIFD, FF_LF_COM LIFOCan)
Type : LFL, LIFO Load

LFL_1{exe, Srec, fifo, fifocon):
Done:=LFL 1.Done;

Full:=LFL 1.Full:

Empty:=LFL 1.Empty;

Error:=LFL 1.Error;
ErrorID:=LFL 1.ErrorlID:

[ T Y o T Ry 8y

LFU( LIFO unload) LFU instruction unloads data (8 bit, 18 bit, 32 bit, 64 bit) from a user -

created one-dimensional array called LIFO stack. LFU and LFL on page 499
instructions are used in pairs.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

i LR T &

LFL
= Execute Dione
= Dest Full 4
wDestOfe.  Emphy o
= LIFO Error o
* | [FOCon Error|D
. "y

Use this table to help determine the parameter value for this instructions.

Parameter Parameter Type Data Type Description
Execute Input BOOL Instruction block enable.
TRUE - If rising edge is detected, start the LFU operation.
FALSE - Rising edge is not detected.
Dest Input ANY_ELEMENTARY Holds the value that exists in the LIFO stack.
Elementary data types supported for Dest:
o DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT, LREAL, BOOL, SINT, USINT, BYTE, INT,
UINT, WORD, DINT, UDINT.
o String is not supported.
e Only supparts variables and ane-dimensional arrays such as Array[1] or Array[Index].
DestOffset Input UINT Destination element offset.
Element offset if destination is array data type, otherwise offset should be set to 0. For
array data type, to unload to the first element, the offset should be set as 0.
LIFO Input ANY_ELEMENTARY The starting address of the stack. LIFO must be configured the same for the LFL and
LFU instructions.
Element data types supported:
o DWORD, REAL, TIME, DWORD, REAL, TIME, DATE, LWORD, ULINT, LINT, LREAL,
BOOL, SINT, USINT, BYTE, INT, UINT, WORD, DINT, UDINT.
o (Only one dimension is supported.
o String is not supported.
LIFOCan Input FF_LF_CON LIFO configuration and control. The same canfiguration must be configured for LFL
and LFU instructions. Use the FF_LF_CON data type to configure Position and Length.
Full QOutput BOOL Indicates when the LIFQ stack is full.
TRUE - When Length is equal to Position.
FALSE - When Position is greater than or equal to zero and less than Length.
Error Output BOOL Indicate the existence of an error condition.
TRUE- Operation encountered an error.
FALSE- OPeration completed successfully or the instruction is not executing.
ErrorlD QOutput USINT A unique numeric that identifies the error. The errors are defined in the LFU error
codes.
Done QOutput BOOL Indicate when operation is completed.
TRUE - Operation completed successfully.
FALSE - Operation encountered an error condition or the LFU instruction is not
executing.
502
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LFU error codes

Use this table to determine the LFL and LFU error codes and descriptions.

Error code Error description

0 No error.

1 LFL Src data type is not supparted.

2 LFU Dest data type is not supported.

3 LIFO data type is not supported.

4 Src and Dest data type mismatch with the LIFO data type.
Corrective Action:
LFL Src parameter and LFU Dest parameter data type should match with the LIFO array
data type.

5 LIFO - Array dimension is not supported.
Corrective Action:
LIFO only supports one-dimensional arrays.

6 LIFOCon contral Length exceeds LIFO array size.
Corrective Action:
LIFOCon control Length cannot exceed the LIFO array size.

7 LIFOCon Length exceeds the max length.

8 LIFOCon Length is zero.

9 LIFOCon Position exceeds the LIFOCon Length.

10 LFL control Length and Position are equal.

1 LFU control Position is zero.

12 LFL or LFU array dimension is not supported.
Corrective Acton:
LFL and LFU only support one-dimensional arrays.

13 LFL or LFU DestOffset exceeds Dest array size.

LFU Function Block Diagram example

il
il

b Dest Full
bDestOfs..  Empty
tLIFO Error

tLIFOCon  ErrorlD
VNSRS
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LFU Ladder Diagram example

LFU_1
LFU
Execute

Dest

DestOffset

LIFD

LIFOCon

LFU Structured Text example

r DestOffset

= LIFO

=t LIFOCon

Done

Full 5

Empty 4

Error 4

ErroriD 4

Full

Empty

Error

ErroriD

i JURI_LB O Execule, ARV ELEMENTARY]L. 1] Desl, LINT DestOlhicl, ANY_ELEVENTARYIL LJLIFD, FF_LF CONLEFOCen)|
Type : LU, LIFO Urdesd '

1: LFU 1liexe, Dest, destoffset, lifo, lifocon]:

2{ Done:=LFT 1.Done;

3} Full:=LFU 1.Full:

4 Empty:=LFTU_1.Empty:

5i Error:=LFT 1.Error:

i ErrorID:=LFU 1.ErrorlD;
PWM (PUIse Width Turns the PWM (Pulse Width Modulation) output for a configured PWM
Modulation) channel ON or OFF.

This instruction block is used with Micro820 2080-LC20-20QBB controllers
and supports one PWM channel using the embedded output channel 6.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies only to the Micro820 controller.

-

= Enable
#On

* Freqg

* DutyCycle
* ChType

# ChSlot

= ChNum

LY

Flie 7
Pl

)

Stz w

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter type

Data
type

Description

Enable

Input

BOOL

Instruction block enable. This level is instruction block triggered.
TRUE - Update Sts. PWM is made active or inactive depending on the On input

parameter and valid configuration.

FALSE - Sts is only updated. PWM state (active or inactive) is not affected.

On

Input

BOOL

Turns the PWM output ON/Active or OFF/Inactive.

TRUE - PWM output is active or continues to be active with latest valid configuration.
Output LED is ON when PWM is active, even if duty cycle is set to 0%.
FALSE - PWM output is inactive if configuration is also valid.

Freg

Input

UDINT

Pulse Frequency.
o 1-100000 Hz

DutyCycle

Input

UINT

Pulse Duty Cycle.
e 0-1000(0% -100%)

ChType

Input

UINT

Channel Type

o (- Embedded
o 1-Plugin

o 7 - Expansion

ChSlot

Input

UINT

Channel Slot
e (- Embedded

ChNum

Input

UINT

Channel Number
e 0-PWMCHO

ENO

Output

BOOL

Enable output.

Applies only to Ladder Diagram programs.
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Parameter Parameter type | Data Description
type
Sts Output UINT PWM status codes:

00 - Function block not enabled (no operation.)

o (T- PWM configuration successful.

e 02 - Invalid duty cycle.

e 03 - Invalid Frequency.

o 04 -Invalid Channel Type.

o (5 - Invalid Channel Slot.

o (6 - Invalid Channel Number.

o (07 - Invalid Catalog. PWM feature is not supported in the catalog being used.

PWM Function Block Diagram example
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PWM Structured Text example

P 1)
vesd PWIM_1{BOOL [nable, BOOL On, UDINT Freg, UINT DutyCycle, UBNT ChType, USNT Chilet, UINT ChiNumn)
Type | Pk, Enable P autput

1; FWM (EN, Enable, On, Freq, DutyCycle, ChTIype, ChSlot, ChMum):
cutput := PWM.ENO
ats = PHM.Sta

SCALER (scale) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.,

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description

EN Input BOOL Instruction black enable.

TRUE - execute the scaling equation.
FALSE - there is no scaling equation.
Applies only to Ladder Diagram programs.

Input Input REAL Input signal. Input is not limited by InputMin and InputMax. To limit Input, a LIM_ALRM
instruction is needed to condition Input before it's entered to the SCALER instruction.

InputMin Input REAL Determine the slope and offset value.

InputMax Input REAL Determine the slope and offset value.

OutputMin Input REAL Determine the slope and offset value.

OutputMax Input REAL Determine the slope and offset value.

Output Output REAL Scaled Output. Output is not clamped between OutputMin and OutputMax.

ENO Output BOOL Enable output.

Applies only to Ladder Diagram programs.

SCALER Function Block Diagram example
 SCAIETTR

SCALER

1 e ™ T
e P neuittax
e 1 Outouttin

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 507



Chapter 19

Process control instructions

508

SCALER Ladder Diagram example

SCALER 1
SCALER
EM ENOD
input | | output
=t Input Output 4=
InputMin
== [nputMin
InputMax ]
= [nputhMax
OutputMin ]
=t OutputhMin
OutputMac |
=t Clutputh..

SCALER Structured Text example

SCALER_1j{

void SCALER_1({REAL Input, REAL InputMin, REAL InputMax, REAL QukputMin, REAL QukputMa)
Type : SCALER, Scale input walue according ko oukput range,

1f dinput := 10.0;

2 InputMin := 5.0;

3 InputMax := 15.0;

4: outputMin = 1.0;

S5: outputMax = 10.0;

6 ZCALER 1{input, InputMin, InputMax, OutputMin, OutputMax):
T output := ICALER 1.0utput;:

(* ST equivalence: SCALERI is an instance of SCALER block *)

SCALER1(Signal_In, 4.0, 20.0 , 0.0 , 150.0 ) ;
Out_Temp := SCALER1.Output ;
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Results

! Variable Monitoring - O *

User Global Variables - Micro870 Local Variables - Prog2  System Variables - Micro870 /0 - Micro870  Defined Wonds

H - ot

v GET -
. + SCALER_1 SCALER T
. Outputhd ax 100 M A, REAL -
. output 55 M A REAL =
. Inputhin 5.0 M, REAL =
. I nputhd 2 150 M REAL s
. input 100 h A, REAL S

I [—

Close

STACKINT (stack integers) Manages a stack of integer values.

Operation details:

e STACKINT includes a rising edge detection for both PUSH and POP
commands. The maximum size of the stack is 128. The OFLO value is
valid only after a reset (R1 has been set to TRUE at least once and back
to FALSE).

o The application defined stack size (N) cannot be less than 1 or greater
than 128.

e IfN <1, STACKINT assumes a size of 1.
e If N >128, STACKINT assumes a size of 12.8.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

ff STACKINT 1
STACKINT

. PLISH

. POP OFLO*

R 1 oUT+

1

A

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter type Data type Description

PUSH Input BOOL TRUE - Rising edge detected, on PUSH command. Adds the IN value on the top of
the stack.
FALSE - Rising edge not detected on PUSH command.

POP Input BOOL TRUE - Rising edge detected, on PUSH command. Deletes the last value pushed to
the top of the stack.
FALSE - Rising edge not detected on POP command.

Rl Input BOOL TRUE - Resets the stack to its empty state.
FALSE - No reset.

IN Input DINT Pushed value.

N Input DINT Application defined stack size.The maximum size of the stack is 128

EMPTY Output BOOL TRUE - the stack is empty.
FALSE - the stack contains values.

OFLO Output BOOL TRUE - Overflow, the stack is full and R has been set to TRUE at least once and
back to FALSE.
FALSE - the stack size is 128 or less. No overflow.

outT Output DINT Value at the top of the stack.
OUT equals 0 when OFLO is TRUE.

STACKINT Function Block Diagram example

il
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STACKINT Ladder Diagram example

STACKINT _1
STACKINT
EM ENOD
push ' [ empty
=+ PLISH EMPTY 4=
pop ' ' oflo
= POP OFLD =
reset ' out
=+ R1 OUT g=
PushedValue
m— |N
size
N

STACKINT Structured Text example

STLCEINT 17§

void STACKINT _1{EOOL PUSH, BOOL POR, BOOL R, DINT IN, DINT M)
Type : STACKIMT, Stack of inteqer analogs

1: PushedWValue := 5;

2i si=ze := 10;:

3 ATACKINT 1{push, pop, reset, PushedValue, =size]:
4 empty = ITACKINT 1.EMPTY;

Si oflo := JITACEINT 1.0FLO;

i out := STACKINT 1.0UT:

(* ST Equivalence: STACKINT!I is an instance of a STACKINT block *)
STACKINT1(err_detect, acknowledge, manual_mode,
err_code, max_err);
appli_alarm := auto_mode AND NOT(STACKINT1.EMPTY);
err_alarm := STACKINT1.0FLO;
last_error :-= STACKINT1.0UT;
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SCL

512

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025

Results

=l Variable Monitoring — O *

User Global Variables - Micro870  Local Variables - Prog1  System Variables - Micro870  1/0 - Micro870  Defined Words

| -~ i

- gt - gt

. empty M, BOOL v
. oflo M BOOL 5
B CN R S S N IR
. pop M BOOL =
. push 7 M BOOL .
. Pushed\alue 5 M2, DINT =
. reset M/, BOOL u
. size 10 M4, DINT B
. + STACKINT_1 STACKINT =
Close

Converts an unscaled REAL input value to a REAL floating point value in
engineering units and includes alarming and limiting of the output.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro800 Simulator.

= [nRawMax Out
* InRawMin MaxAlarm
= [nELIMax Minflarm
® [nELMin Status
* [imiting Error

ErrorlD

e

Use this table to help determine the parameter values for this instruction.
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Parameter

Parameter Type

Data Type

Description

Enable

Input

BOOL

TRUE - Rising Edge detected.
o |f InRawMin >= InRawMax, Status.0 and Status.] bits are set to 1. Done is cleared,
MaxAlarm and MinAlarm are cleared. Error is set to TRUE and ErrorlD is set to 1.
o Flse Qut is calculated first. Then alarm conditions are verified. If MaxAlarm is set,
MinAlarm is cleared and vice versa. Then if limiting is set, Out will be in the range
of InEUMin and InEUMax. Then Done bit is set to TRUE. Status bits are set to 0.
Error and ErrorlD are set to 0.
o The calculated Out value is compared against NAN (Not a Number). If NAN is the
Out value, EnableOut is cleared. Done is cleared if fault condition is set.
FALSE - Rising Edge not detected.
o The instruction does not execute.
o The outputs are not updated except Error, ErrorlD, EnableOut and Done are set to
0.

Input

REAL

The analog signal input.
Valid = any float
Default = 0.0

InRawMax

Input

REAL

The maximum value attainable by the input to the instruction. If InRawMax<= InRawMin,
the instruction sets the appropriate bit in Status and Error. ErrorlD are updated. Out
updating stops.

Valid = InRawMax > InRawMin

Default =0.0

InRawMin

Input

REAL

The minimum value attainable by the input to the instruction. If InRawMin >= InRawMax,
the instruction sets the appropriate bit in Status and Error. ErrorlD are updated. Out
updating stops.

Valid = InRawMin < InRawMax

Default = 0.0

InEUMax

Input

REAL

The scaled value of the input corresponding to InRawMax.
Valid = any real value
Default =0.0

InEUMin

Input

REAL

The scaled value of the input corresponding to InRawMin.
Valid = any real value
Default = 0.0

Limiting

Input

BOOL

Limiting selector.
TRUE - Out is limited between InEUMin and InEUMax.

Done

Output

BOOL

Indicates when the operation is completed.
TRUE - the operation completed successfully.
FALSE - the operation encountered an error condition or Enable is set to FALSE.

EnableQut

QOutput

BOOL

Indicates if the instruction is enabled. Sets to False if Out overflows.

Out

Output

REAL

Represents the scaled value of the analog input.

MaxAlarm

Output

BOOL

The maximum input alarm indicator.
This value is set to TRUE when Input > InRawMax.

MinAlarm

QOutput

BOOL

The minimum input alarm indicator.
This value is set to TRUE when Input < InRawMin.

Status

Output

DINT

Status of the Function block.

InstructFault (Status.0)

It will be set when detected the instruction's execution errors. This is not the minor or
majar contraller error. Check the remaining status bits to determine what has accurred.
InRawRangelnv (Status.1)

InRawMin >= InRawMax

Status.3 to Status.31 are reserved for future usage and their value is 0.
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Parameter Parameter Type Data Type Description

Error Output BOOL Indicates the existence of an error condition.
TRUE - operation encountered an error.
FALSE - operation completed successfully or the instruction is not executing.

ErrorlD Output BOOL A unique numeric that identifies the error. The errors are defined in the error codes.
Error Code
ErrorlD Code Error description
1 InRawMax<= InRawMin

SCL Function Block Diagram example

In

InRawMax

InRawMin

InEUMax

InEUMin

Limiting
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diagrams examples

Chapter 19 Process control instructions
SCL Ladder Diagram example
SCL_1
SCL
EM EMO
Enable Done
=t Enable Dione #+=
Im EnableDut
=t In Enable0ut 4=
InRawMax Qut
== [nRawhMzc QOut =
InRawMin MaxAlam
== [nRawhin MaxAlam =
InEUmax MinAlam
=+ [nEUMax  Mindlam =
InEUMIn Status
== InELIMin Status 4=
Limiting Errar
== Limiting Error 4=
ErroriD
ErrorlD 4=

SCL Structured Text example

scL_1fj

void SCL_1(BOOL Enable, REAL In, REAL InRawM

REAL InR

Min, REAL InEUMax, REAL InEUMin, BOOL Limiting)

Type: 5CL, SCL with alarm instruction converts an unscaled input value to a floating point value in engineering units

1{ 53CL_1(Enable, In, InRawMax, InRawMin,
2 Done :=5CL 1.Done;

3{ EnableCut :=5CL_l.Enablelut;

4! Qut :=5CL_1.0ut;

5 MaxAlarm :=5CL_1.MaxRlarm;

6 MinAlarm :=5CL 1.MinAlarm;

7: Btatus := _1.5tatus;

g Error : 1.Error;

9! ErroriD :=5CL 1.ErrorID;

InEUMax,

InEOMin, Limiting);

The following timing diagram examples describe execution scenarios for the
SCL on page 512 instruction.
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Successful SCL execution

Scan Cycle Description

1 When Enable is set to TRUE and input parameters are valid and within range, the Function Block
execution starts.

o Done and EnableQut are set to TRUE.

o (Qut is calculated as per given inputs.

o MaxAlarm, MinAlarm, and Error are set to FALSE.

o Status ErrorlD and are set to 0, because there is no error generated.

2,3 No change in rung condition.

4 When Enable is set to FALSE, Function Block execution stops.
o Done, EnableQut and Error are set to FALSE.

o ErrorlDissetto 0.

o Qut, MaxAlarm, MinAlarm and Status keep their last value.

56,7 No change in rung condition.

8 o When Enable is set to TRUE and input parameters are valid and within range, the Function Block
execution starts.

o Done and EnableQut are set to TRUE.

o (ut is calculated as per given inputs.

o MaxAlarm, MinAlarm, and Error are set to FALSE.

o ErrorlD and Status are set to 0, because there is no error generated.

9 When Enable is set to FALSE, Function Block execution stops.
o Done, EnableOut and Error are set to FALSE.

o ErrorlD is set to 0.

o Qut, MaxAlarm, MinAlarm and Status keep their last value.

10,11 No change in rung condition.
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Failed SCL execution

Enable Out

Error

|
I
i
I
I
I
I
|
I
I
4
|
I
I
|
I i
+ + i
| i
|
I
I
I
I
I
i
i
I
i
i
|
i
i
T
|
I
I

=
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In this example, all the input parameters are valid and within range, but
InRawMin >= InRawMax. In Scan Cycle 1 and 8, when Enable is set to TRUE
and the Function Block execution starts, Error is set to True and ErrorID is set
to1.

Generation of MaxAlarm

Enable

1 2 3 4 5 = 17

San Cyd e==535e R Bhb bk biePhs PRRE Rk hh PER BRR FRRR B RRkh Bhh RER b

In Scan Cycle 8 of this example, all the input parameters are valid and within
range, but In > InRawMax. When Enable is set to TRUE and the Function
Block execution starts, MaxAlarm is set to TRUE.
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Generation of MinAlarm

s

In Scan Cycle 8 of this example, all the input parameters are valid and
within range, but In < InRawMin. When Enable is set to TRUE and the
Function Block execution starts, MinAlarm is set to TRUE.

Output overflow condition and input configuration error

In Scan Cycle 3 of this example, Function Block input parameters are valid
and within the range, but Out is overflowed because of input parameters.
EnableOut is set to FALSE. Out value is invalid.

In Scan Cycle 8 of this example, Function Block input parameters are valid
and within the range, but Out is overflowed because of input parameters and
InRawMin >= InRawMax, Error is set to TRUE. ErrorID is set to 1 and Status
is set to 3.

518 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 19 Process control instructions

TND (stop current program) Stops the current cycle of a user program scan. After the output scan, input

scan, and housekeeping are complete, re-executes the user program from the
start of the first routine.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type Data Type Description

Enable

Input BOOL Function enable.
When Enable = TRUE, perform the function.
When Enable = FALSE, do not perform the function.

TND

Output BOOL If true, function performed.

When variable monitoring is on, the monitoring variable's value is assigned to the
instruction’s output.

When variable monitoring is off, the output variable's value is assigned to the
instruction’s output.

TND Function Block Diagram example

TND Ladder Diagram example
TND

Enable THO

TND Structured Text example

THD{

BOOL TND(BOOL Enable)
Abark current user progran scan,

1! enable TRUE;
2! output := TND(ensble);

(* ST Equivalence: *)
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TESTOUTPUT :=TND(TESTENABLE) ;

Results

o5 Variable Monitoring = O W

User Global Variables - Micro870  Local Variables - RA_TND_LD  System Variables - Micro870 140 - Micro 870 EL-!_’_

1 tome ] ogcoVoe| Prvcotvte | intvote | Lock| Dot Toe |
B - o8 - g#t v o
B erable v M2, BOOL -
| Gose |
LIMIT (llmlt test) Restricts integer values to a given interval. Integer values between the

minimum and maximum are unchanged. Integer values greater than the
maximum are replaced with the maximum value. Integer values less than the
minimum are replaced with the minimum value.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Function enable.

TRUE - execute current LIMIT computation.
FALSE - there is no computation.

Applies to Ladder Diagram programs.

MIN Input DINT Minimum value supported.

IN Input DINT Any signed integer value.

MAX Input DINT Maximum value supported.

LIMIT Output DINT Input value bounded to the supported range.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.
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LIMIT Function Block Diagram example

LIMIT Ladder Diagram example
LIMIT

EM ENO

minimum ] [ output

= MIN LIMIT 4=

MR LT

LIMIT Structured Text example

LIMITI|
DIMT LIMIT(DIMT MIR, DINT IR, DIMT MaE)
Limnit
1 minimum = 2;
2 in = 5:
3 mwaximwum = 10;
4 output = LIMIT (minimwuaw, in, maximaw)

(* ST Equivalence: *)
new_value := LIMIT (min_value, value, max_value);

(* bounds the value to the [min_value..max_value] set *)
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Results

o3 Wariabde Monitoning - o 4
Ler Gichial Variables - Microd70 | Lol Variables - RA_UMIT_LD | Systen Variabdes - Mici70 | L1 - Microd ] = |+

Mame m Inihal¥ale | Lock Lants

a5 Verizhle Monitoring =
Uiser (bl Varisbies - MiomB70  Local Verishies - RA_LMIT LD System Vasables - MomaT0 140 - MorB70_* [+ |

i Vaisble Monitoring - O E

Uipsr Globial Viarbler: - Mo 70 Lol Viriablest - RA_LIMIT LD Sysbm Variablers - Mic70 | 10 - Momd T 2 [+
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AFI (Always False)

NOP (No Operation)

SUS (suspend)

Program control instruction

Use the program control instruction to control instructions simultaneously
from a user program and from an operator interface device.

Instruction Description

AFI on page 523 Disables a rung.

NOP on page 523 Functions as a placeholder.

SUS on page 523 Suspends the execution of the <M800 controller>.

Use the AFI instruction at the beginning of a rung to temporarily disable the
rung when debugging without having to delete the rung from the program.
Output of this instruction is always FALSE.

i

Language supported: Ladder Diagram.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

The NOP instruction functions as a placeholder. You can place the NOP
instruction anywhere on a rung.

Ty |
fior]

Language supported: Ladder Diagram.

This instruction applies to the Micro820, Micro830, Micro850, Micro870
controllers and Micro8oo Simulator.

Suspends the execution of the <M8oo controller>. The controller remains in
RUN mode but execution is suspended indefinitely. Suspend catches User
Program errors and aids in User Program monitoring. Place the SUS
instruction in User Program sections where you want to trap unusual
conditions. In suspend mode, RUN LED is set to OFF to indicate the program
scan is Idle.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

515 1
SuUs
Enable

SuslD

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type Data type Description

Enable Input BOOL Instruction block enable.
TRUE - execute function.
FALSE - do not execute function.

SusID Input UINT Suspension ID.

ENO Output BOOL Enable out.
Applies only to Ladder Diagram programs.

SUS Function Block Diagram example

& S5 T
Sus
Enable

» Sus|D

L

SUS Ladder Diagram example

SUS 1
sUs
Enable ENOD

Sus (0

SUS Structured Text example

sz 1ff

woid SUS_1{BOCL Enable, UINT SusID)
Type : 55, Suspend the execution of the application,

i SSuETDy s
2 373 _1(enable, 3usID):
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Results

- d et

a5 Variable Monitering
User Global Variables - Micro850  Local Variables - Prog2 | System Variables - Micro850 140 - Micro850  Define. * | * |

vbf"

l B sUs_ ___lilm
. enable BOOL
SUSID 1 (T D UINT
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What is Proportional
Integral Derivative (PID)
control?

IPIDCONTROLLER
(proportional-integral-deriv
ative controller)

Proportional Integral Derivative (PID)
instruction

Use the Proportional-Integral-Derivative (PID) instructions to control the
process more accurately using PID functionality.

Instruction Description

[PIDCONTROLLER on page | Configure and control the inputs and outputs used for the Proportional Integral
521 Derivative (P1D) logic.

PID on page 549 Configure and control the outputs that control physical properties such as temperature,
pressure, liquid level, or flow rate using process loops.

Proportional-Integral-Derivative (PID) control allows the process control to
accurately maintain the setpoint by adjusting the control outputs. A PID
function block combines all of the necessary logic to perform
proportional/integral/derivative (PID) control.

Configure and control the inputs and outputs used for
proportional-integral-derivative (PID) logic. PID logic is used to control
physical properties such as temperature, pressure, liquid, level, or flow rate by
using process loops that calculate an error value as the difference between a
desired setpoint and a measured process variable. The controller attempts to
minimize the error over time by adjustment of a control variable. The
calculation includes proportional (P), integral (I), and derivative(D) terms,
which are used as follows:

- P - present values of the error.
-1 - past values of the error.

- D - possible future values of the error, based on its current rate of change.
which controls physical properties such as temperature, pressure, liquid level,
or flow rate using process loops.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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Chapter 21 Proportional Integral Derivative (PID) instruction
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
" IFIDCONTROLLER T Y
IFIDCONTROLLER
= Frocess Cutput =
= SetPoint AbsoluteError
= FeedBack ATwarning %
® Mo OutGains =
= [mitialize
= (53ins
* StoTune
® ATParameters
N, -
Use this table to help determine the parameter values for this instruction.
Parameter Parameter type | Data type Description
EN Input BOOL When TRUE, enables the instruction block.
TRUE - execute the PID calculation.
FALSE - the instruction block is idle.
Applies to Ladder Diagram programs.
Process Input REAL Process value, which is the value measured from the process output.
SetPoint Input REAL Set point.
FeedBack Input REAL Feedback signal, which is the value of the control variable applied to the process.
For example, the feedback can be IPIDCONTROLLER output.
Auto Input BOOL The operation made of the PID controller:
o TRUE - controller runs in normal mode.
o FALSE - controller causes reset R to track (F-GE).
Initialize Input BOOL A change in value (TRUE to FALSE or FALSE to TRUE) causes the controller to eliminate
any proportional gain during that cycle. Also initializes AutaTune sequences.
Gains Input GAIN_PID Gains PID for IPIDController.
Use the GAIN_PID data type on page 531 to define the parameters for the Gains input.
AutoTune Input BOOL TRUE - When AutoTune is TRUE and Auto and Initialize are FALSE, the AutoTune
sequence is started.
FALSE - Do not not start Autotune.
ATParameters Input AT_Param Auto Tune Parameters.
Use the AT_Param data type on page 532 to define the parameters for the
ATParameters input.
Output Output REAL Output value from the controller.
AbsoluteError Output REAL Absolute error (Process - SetPoint) from the controller.
528
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Parameter Parameter type | Data type Description

ATWarnings Output DINT (ATWarning) Warning for the Auto Tune sequence. Possible values are:
o (- no auto tune done.

o T-inauto tune mode.

o 2 - auto tune done.

o -1- ERROR Tinput automatically set to TRUE, no auta tune possible.
o -2 - ERROR 2 auto tune error, ATDynaSet expired.

OutGains Output GAIN_PID Gains calculated after AutoTune sequences.
Use the GAIN_PID data type to define the QutGains output.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

IPIDCONTROLLER Function Block Diagram examples

DuGains 4

Initialize

i
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IPIDCONTROLLER Ladder Diagram example

IFIDCONTROLLER .

IFIDCONTROLLER
EM ENO

pro ' [ output
=t Process Output =
sp ' [ ae
=+ SetPoint  Absolute . 4=
fb ' [ atw
=+ FeedBack ATWarni_. +=

auto ' [ og

= Auto OutGains +=

init
= Initizlze
gains
— Gains
autotune
= AutoTune
atp

= ATPam...

IPIDCONTROLLER Structured Text example

vosd IMDOOHTROLUR._LRLAL Proces, FLAL Setfoint LA DerdBack P00 At FOOL Inetislun. A8 FID Gales, BOOL Auic] Al _Fakadd ATF o
Tyt « IR OHTRIMLER Fu.pu‘-'ﬁclwlf'.u (e ]
1 IPIDCONTROLLER 1(pro, sp, fb, auto, init, gains, autotune, atp, em);
2 output := IPIDCONTROLLER_1.Output;
3 ae = JPIDCONTROLLER_1.AbsoluteError:
4] atw := IPIDCONTROLLER 1.ATWarning:
5 og := IPIDCONTROLLER_1.0utGains;

(* ST equivalence: IPIDControllerl is an instance of
IPIDController block *)

IPIDControllerl1(Proc,

SP,
FBK,
Auto,
Init,
G_In,
A Tune,
A_TunePar,
Err );
Out_process := IPIDControllerl_Output ;

A _Tune_Warn := IPIDControllerl_ATWarning ;
Gain_Out := IPIDControllerl.OutGains ;
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Results

Variable Monitoring Z E| E|

| Global Variables - Micro810 | Local Variables - UntiledST | Syster Variables - Microf1 £ #

- o - o] - o] < g - pEl
HighLirnit 10.0 A REAL -
s 15.0 M A4 REAL *
Lol irnit 5.0 A REAL -
Hyzteresis\ alue 210 [ A, REAL -
CutputH J [ e, BOOL -
2 output 7 M A8, BOOL -
Dutputl A8 BOOL -
+ LIM_ALRM_1 LIM_ALRK -

i o

LCancel

GAIN_PID data type The following table describes the GAIN_PID data type for the
IPIDCONTROLLER on page 527 instruction.
Parameter Data type Description
DirectActing BOOL The type of acting:

o TRUE - direct acting, output moves same direction as error. That is, the actual process value is greater than the
SetPoint and the appropriate controller action is to increase the output For example: Chilling.

o FALSE - reverse acting, output moves opposite direction as error. That is, the actual process value is greater than the
SetPaint and the apprapriate controller action is to decrease the output For example: Heating.

ProportionalGain REAL Proportional gain for PID (>= 0.0001).

When ProportionalGain is (< 0.0001) then ProportionalGain = 0.0001

Proportional gain for PID (P_Gain)

Ahigher propartional gain causes a larger change in the output based upon the difference between the PV (measured
process value) and SV (set paint value). The higher the gain, the faster the error is decreased, but this may result in
instability such as oscillations. The lower the gain, the slower the error is decreased, but the system is more stable and
less sensitive to large errors. The P_Gain usually is the most important gain to adjust and the first gain to adjust while
tuning.

Timelntegral REAL Time integral value for PID in seconds (>= 0.0001).

When Timelntegral is (< 0.0001) then Timelntegral = 0.0001

Time integral value for PID

A smaller integral time constant causes a faster change in the output based upon the difference between the PV
(measured process value) and SV (set point value) integrated over this time. A smaller integral time constant decreases the
steady state error (error when SV is not being changed) but increases the chances of instability such as oscillations. A
larger integral time constant slows down the response of the system and make it more stable, but PV approaches the SV
at a slower rate.
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Parameter Data type Description

TimeDerivative REAL Time derivative value for PID in seconds (> 0.0).

When TimeDerivative is (<= 0.0) then TimeDerivative = 0.0

When TimeDerivative = 0, IPID acts as PI.

Time derivative value for PID (Td)

A smaller derivative time constant causes a faster change in the output based upan the rate of change of the difference
between PV (measured process value) and SV (set point value). A smaller derivative time constant makes a system more
responsive to sudden changes in error (SV is changed) but increases the chances of instability such as oscillations. A
larger time constant makes a system less responsive to sudden changes in error and the system is less susceptible to
noise and step changes in PV. TimeDerivative (Td) is related to the derivative gain but allows the derivative contribution to
PID to be tuned using time so the sample time must be taken into consideration.

DerivativeGain REAL Derivative gain for PID (> 0.0).

When DerivativeGain is (< 0.0) then DerivativeGain = 0.1

Derivative gain for PID (D_Gain)

A higher derivative gain causes a larger change in the output based upan the rate of change of the difference between the
PV (measured process value) and SV (set point value). A higher gain makes a system more responsive to sudden changes
in error but increases the chances of instability such as oscillations. A lower gain makes a system less responsive to
sudden changes in error and makes the system less susceptible to noise and step changes in the PV.

AT_Param data type The following table describes the AT Param data type parameters.

Parameter Datatype | Description

Load REAL Load parameter for auto tuning. This is the output value when starting AutoTune.

Deviation REAL Deviation for auto tuning. This is the standard deviation used to evaluate the naise band needed for
AutoTune.

Step REAL Step value for AutoTune. Must be greater than noise band and less than V2 Load.

ATDynamSet REAL Waiting time in seconds before abandoning auto tune.

ATReset BOOL The indication of whether the output value is reset to zero after an AutoTune sequence:
o TRUE - resets output to zero.
o FALSE - leaves output at Load value.

How the IPIDController The IPIDController function block, available in the Connected Components
. . Workbench instruction set, is based on PID control theory and combines all
function block implements ) . .
of the necessary logic to perform analog input channel processing and
PID control proportional integral-derivative (PID) control. In the HMI, the IPID faceplate
is available for use with the IPIDController function block.

IPIDController function block description

The IPIDController function block uses the following function block
components:

e A:Acting (+/-1)
e PG: Proportional Gain
e DG: Derivative Filter Gain
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IPIDController function
block operation

e td:3aD
e ti:al
Process Tttt e b ks bl il -
o : l_l_ FAuto Mode .._—l_ A
ITo% + s 1
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I L Acting | i
. . i
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Set Point i 1 T i
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Feedback : — .
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(Tracking} | ! LfEX s | :

Preventing integral windup

If the difference between the setpoint value and the process value is great, the
output value increases significantly, and during the time it takes to decrease,
the process is not in control. The IPIDController function block interactively
tracks feedback and prevents integral windup. When the output is saturated,
the integral term in the controller is recomputed so that its new value
provides an output at the saturation limit.

When Input Auto is TRUE, the IPIDController runs in normal auto mode.

When Input Auto is FALSE, it causes reset R to track (F-GE) forcing the
IPIDController Output to track the Feedback within the IPIDController limits
at which time the controller switches back to auto without incrementing the
Output.

Ahsolate Vale

S

For Input Initialize, changing from FALSE to TRUE or TRUE to FALSE when
AutoTune is FALSE causes the IPIDController to eliminate any proportional
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Use the Proportional
Integral Derivative
instruction

534

gain action during that cycle (for example, Initialize). Use this process to
prevent bumping the Output when changes are made to the SetPoint using a
switch function block.

To run an AutoTune sequence:

To run an AutoTune sequence, the input ATParameters must be completed.
The Input Gain and DirectActing parameters must be set according to the
process and DerivativeGain set, (typically 0.1). The AutoTune sequence is
started with the following sequence:

Set the input Initialize to TRUE.

Set the input Autotune to TRUE.

Change the input Initialize to FALSE.

Wait until the output ATWarning changes to 2.
Transfer the values for output OutGains to input Gains.

AR S

To finalize the tuning, some fine tuning may be needed depending on the
processes and needs. When setting TimeDerivative to 0.0, the IPIDController
forces DerivativeGain to 1.0 then works as a PI controller.

This section provides specific details and examples for using the proportional
integral derivative instruction, including the following:

Example: How to create a feedback loop for the manipulated value

Adding a feedback loop for the manipulated value prevents excessive
overshooting by providing a minimum and maximum value for the MV.

Temperature feedback loop example

At the beginning of the temperature control process, the difference between
the process value (PV) and the setpoint value (SP) is large, as shown in the
following graph. In this example of a temperature feedback loop, the PV starts
at o degrees Celsius and moves towards the SP value of 40 degrees Celsius.
Notice also that the fluctuation between the high and low manipulated value
(MV) decreases and stabilizes with time. The behavior of the MV depends on
the values used in each of the P, I, and D parameters.

Temperature feedback: Process Value (PV) temperature Output
sP -
40 2
Temperature /
Sensor
. Thermal
G N
Control Signal: Manipulated Value (MV) time
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IPIDController with a feedback loop

The following function block diagram includes a feedback loop for the
manipulated value that prevents excessive overshooting by providing a
minimum and maximum value for the MV.

TempLonvert
My_TempConvi

ﬁ&w TempSensorin Out_Celsius

(POCONTROLEETT
e Seeint mm&u_4\
h FaccBiack AT\larming
i MV

Auto OutGairs

Initialize
Gains
Prevent excessive ATParameters
T —_—
overshooting

Example: How to implement auto-tuning in a IPIDController function
block

Use AutoTune parameter of the IPIDController function block to implement
auto-tuning in the control program.

Auto-tuning requirements and recommendations

Following is a summary of requirements and recommendations for
implementing successful auto-tuning.

e Autotuning must cause the output of the control loop to oscillate,
which means the IPIDController must be called frequently enough to
adequately sample the oscillation.

e The IPIDController instruction block must be executed at a relatively
constant time interval.

e Configure the scan time of the program to be than half of the
oscillation period.

e Consider using a Structured Text Interrupt (STI) instruction block to
control the IPIDController instruction block.

Example: How to add a UDFB to a PID program

Add UDFBs outside the main program to perform specialized functions such
as converting units or transferring values.
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Transfer the auto-tune gain value

This UDFB transfers the Autotune gain value to My_GainTransfer so it can be
used by the controller.

W Caniransed
g My_GainTransier
. : . Transfer

Convert a manipulated value to a digital output

This UDFB converts a manipulated value (MV) to a digital output (DO) so it
can be used to control a digital input n(DI).

5 My PWMLT
My_PlaiM
* CycleTime Output

DutyCycle

Convert a manipulated value to an analog output

This UDFB converts a manipulated value (MV) to an analog output (AO) so it
can be used to control an analog input (AI).

My Sealer 7 )
My_Scaler

ik e T

b Inputhin
1 inpuax
1 O v tin
T Outputta

ppp————

Use auto-tune with the Use the AutoTune parameter of the IPIDController function block to
IPIDController function implement auto-tuning in the control program.
block

Auto-tuning requirements and recommendations

Following is a summary of requirements and recommendations for
implementing successful auto-tuning.

e Autotuning must cause the output of the control loop to oscillate,
which means the IPIDController must be called frequently enough to
adequately sample the oscillation.

The IPIDController instruction block must be executed at a relatively
constant time interval.
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e Configure the scan time of the program to be than half of the
oscillation period.

e Consider using a Selectable Timed Interrupt (STI) instruction block to
control the IPIDController instruction block.

Auto-tune in first and Use auto-tune in first order system, which uses a single element, or in a
second order systems second order system, which uses two independent elements.

A first order system uses a single independent energy storage element.
Examples include:

e Cooling of a fluid tank, with heat energy as the storage unit.

e Flow of fluid from a tank, with potential energy as the storage unit.

e A motor with constant torque driving a disk flywheel, with rotational
kinetic energy as the storage unit.

e An electric RC lead network, with capacitive storage energy as the
storage unit.

In a first order system, the function may be written in a standard form such as

f(t) = t dy/dt + y(v)

Where:

Variable Description Example: Cooling of a fluid tank using heat energy as the storage
element

t System time constant Is equal to RC
Where

R = Thermal resistance of the walls of the tank
C = Thermal capacitance of the fluid

f Forcing function Is the Ambient temperature

y System state variable Is the Fluid temperature

A second order system uses two independent energy storage elements that
exchange stored energy. Examples include:

e A motor driving a disk flywheel with the motor coupled to the flywheel
via a shaft with torsional stiffness; Rotational kinetic energy and
torsion spring energy are the storage units.

e An electric circuit composed of a current source driving a series LR
(inductor and resistor) with a shunt C (capacitor); Inductive energy
and capacitive energy are the storage units.

Motor driven systems and heating systems can typically be modeled by the LR
and the C electric circuit.

conﬁgure auto_tuning Use these general steps when implementing auto-tuning using the
IPIDController function on page 536.
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No. Step Example
1 Reset setpoint to zero.
2 Switch Auto made to False
| LogicalValue | PhysicalV
3 Set Gains parameters.
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No. Step Example
4 Set Auto-Tune parameters. | Set auto-tune parameters including an initial load value, step change for the output, an estimated time to
complete the auto tuning, and the auto-tune reset.
5 Set Initialize and AutoTune to
True.
6

| Global Vanables - Micro250 | I.M‘IPB'

Hame

T

Logical ¥ alue Phyzical ¥

- o

M

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025

539



Chapter 21 Proportional Integral Derivative (PID) instruction

No. Step Example
7 Observe the process value

rises quickly until it gets

closer to its saturation point.
8 Observe the stabilization of

the process value and its

fluctuation.
9 Set the deviation.
10 Set Initialize to False.

LogicalValue | PhyzicalV

1 Controller starts auto-tuning.

Wait for ATWarning to

become 2.

540 Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 21 Proportional Integral Derivative (PID) instruction

Set AUtOTUne to FalSe.

=]

No. Step Example
12
13 Observe the tuned values
appear in QutGains.
14 Transfer parameter from

OutGain to My_Gains.

of
&

2 5B
<

(=]
i1 I
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No. Step Example
15 Observe the controller is '.1.1 e e
updated with the with the - Mo& ok
tuned gain parameter. Giobal Varaties - Micro850 | Local Varisbies - N/A | System Varables - M| * |
|
TR = i
- [ S
Dulf s Directhcling N/
OuGan Proporionalian 4 4575 N/A
B OuGsn Tmelntegisl 216775 117y
= DutG sin, TimeDerivative 9795 Mk
OuGsnDeivaiiveGan 0 NI
Use a Selectable Timed Although a PID instruction works if it is not controlled by a Selectable Timed
. Interrupt (STI), using an STI increases the auto-tune success rate because the
Interrupt (STI) with
. auto-tune operates on a fixed cycle.
auto-tuning ] ,
Add Selectable Timed Intermupt (ST (=5
FPropesties
Intermupt Type | Selectable Timed Intenupt [STI) -
STHD: |sTI0 |
5T Desciiption: STI0
Prograrm l T]
Faranmet ers
[] Auto Star
St Poin; 0 L1
[ ok J[ Coed [[ Appb |[ Hep |

Example: IPIDController
with auto-tune

542

The following example program shows the variables used to configure the
parameters for auto-tuning.

AutaTune

[ = My AT Pamm ] 1
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Auto-tune parameters

The following table describes the variables that are used with each parameter
in the example to configure auto-tuning.

Input parameters

Variable Parameter Description

AutoMode Auto The operation made of the PID controller:
TRUE - controller runs in normal made.
FALSE - derivative term is ignored forcing the controller output to track the feedback
within the controller limits and allowing the controller to switch back to auto without
bumping the output.

Initialize Initialize Initializes AutoTune sequence.
A change in value from TRUE to FALSE or FALSE to TRUE causes the controller to eliminate
any proportional gain during the cycle.

My_Gains Gains Establishes the Gains PID for IPIDController.

My_Gains.DirectActing DirectActing Defines the type of acting for the output.

TRUE - direct acting in which the output moves in the same direction as the errar. That is,
the actual process value is greater than the SetPoint and the appropriate controller action
is to increase the output. For example, chilling.

FALSE - reverse acting in which the output maves in the opposite direction as the error.
That is, the actual process value is greater than the SetPoint and the appropriate
controller action is to decrease the output. For example: heating.

My_Gains.PropartionalGain

ProportionalGain Proportional gain for PID (>= 0.0001).

My_Gains.Timelntegral

Timelntegral Time integral value for PID (>= 0.0001).
The tendency for oscillation increases with a decrease in ti.

My_Gains.TimeDerivative

TimeDerivative Time derivative value for PID (> 0.0).
Damping increases with an increase in derivative time, but decreases if the derivative
time value is too large.

My_Gains.DerivativeGain

Derivative gain for PID (> 0.0).

AutoTune When set to TRUE and Auto and Initialize are FALSE, the AutoTune sequence is started.
ATParameters
Load o [nitial output value during auto-tuning.
o Allows the process value to stabilize at the load
Deviation o The standard deviation for a series of stabilized process values. For example, if the process value stabilized
between 31.4 to 32.0, then the deviation value would be (32.0-31.4)/2 = 0.3.
o Some process values, such as temperature, take a very long time to stabilize.
Step o The auto-tune process considers how the pracess value reacts to the changes in step value and derives the Gain
parameters.
ATDynaSet o Allocated time for the auto-tune to complete. It must be longer than what is required for the auto-tune process.
o A common value for many systems is 600 seconds but some systems may require more time.
ATReset o |f TRUE, the output will be reset to "0" after auto-tune completes.
o |f FALSE, the output will remain at the load value after auto-tune completes.
Output parameters
Parameter Description
AbsoluteError Absalute error (Process - SetPoint) from the controller.
ATWarning Warning for the Auto Tune sequence. Possible values are:
o 0 -no auto tune done.
o 1-inauto tune made.
® 2 - auto tune done.
o -1-ERROR Tinput automatically set to TRUE, no auto tune possible.
o -2 - ERROR 2 auta tune errar, ATDynaSet expired
OutGains Gains calculated after AutoTune sequences.
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Proportional Integral Derivative (PID) instruction

Example: How to create a
feedback loop for the
manipulated value

Example: How to add a
UDFB to a PID program

Bhk

Adding a feedback loop for the manipulated value prevents excessive
overshooting by providing a minimum and maximum value for the MV.

Temperature feedback loop example

At the beginning of the temperature control process, the difference between
the process value (PV) and the setpoint value (SP) is large, as shown in the
following graph. In this example of a temperature feedback loop, the PV starts
at o degrees Celsius and moves towards the SP value of 40 degrees Celsius.
Notice also that the fluctuation between the high and low manipulated value
(MV) decreases and stabilizes with time. The behavior of the MV depends on
the values used in each of the P, I, and D parameters.

Temperature feedback: Process Value (PV) temperature Quiput

SP

i
Input | 40

Temperature

Sensor PV

. Thermal
Contact

Quiput; 50%

Control Signal: Manipulated Value (MV) time

IPIDController with a feedback loop

The following function block diagram includes a feedback loop for the
manipulated value that prevents excessive overshooting by providing a
minimum and maximum value for the MV.

[~ M Lme 7
TempConvert. My_Lim
My_TempCon - 1000 et my_Max Outf—,
TempSensorin Out_Celsiusi
e i
b In
IPIDCONTROLLER ‘
l‘m’ ‘h‘l
% il i SEg
B FesdBack ATWarning MV
Auto OutGairs

AutoTune

ATParameters

Prevent excessive
overshooting

For PID programs, use user-defined function blocks (UDFB) outside the main
program to perform specialized functions such as converting units or
transferring values. The following are examples of UDFBs.
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Transfer the auto-tune gain value

This UDFB transfers the Autotune gain value to My_GainTransfer so it can be
used by the controller.

My_GamTransiee T
. _GainTransler |
. i ! Transfer

Convert a manipulated value to a digital output

This UDFB converts a manipulated value (MV) to a digital output (DO) so it
can be used to control a digital input n(DI).

(" M_PRALT )
My_PiM

creTime  Oual t—

* DutyCycle

b -

Convert a manipulated value to an analog output

This UDFB converts a manipulated value (MV) to an analog output (AO) so it
can be used to control an analog input (AI).

(" My_Scaler7 )
My_Scaler

I e TP S
| I"PutMin
'&—' . 1 L  InputMax
T Ouputin
=TT S

Example. How to create an  The temperature control program maintains the temperature within the
control zone.

S

IPIDController program to

control temperature
Setpoint, process and manipulated values
The following table defines the SP, PV, and MV values used in the temperature
control program.
Item Description
Setpoint (SP) Measurement of temperature in degrees Celsius that defines the temperature for the control zone.

Process value (PV)

Must be converted to the same unit as the SP, which is a measurement of degrees Celsius.

Manipulated value (MV)

Must be converted to an analog value so it can be output to the PWM to control the heating element.
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Temperature control system

The following diagram and table define the components in the temperature
control system that are controlled by the temperature control program the
events that occur when the control program runs.

ON/OFF

\ 4

Sequence of events for temperature control program

The following table identifies the components in the temperature control
system and describes the sequence of events that occurs in the system when
the temperature control program runs.

No [ltem Description

@ | Controller output Sends the MV to the PWM (On/0ff).

o Pulse Width Modulation (PWM temperature controller | Solid state relay that controls the heating element.

o Heating element Increases temperature in the control zone.

o Resistance temperature detector (RTD) Measures the temperature in the control zone and sends the PV (RTD signal) to the controller input.

o Controller input Receives the PV (RTD signal).

0 PLC program Converts the PV (RTD signal) to the same unit as the SP (degrees Celsius) and determines the difference
between the PV and the SP and adjusts the MV according to the parameter values defined in the P, | and D
parameters.
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Example: Function block diagram to control temperature

This function block diagram shows the predefined and user-defined function
blocks used in the application to control temperature in a control zone.

Examp|e: How to create an  The water supply level control program example maintains sufficient water in
IPIDController proaram to a water supply tank that has an outflow. A solenoid valve controls incoming
prog water and fills the tank at a preset rate; outflowing water is also controlled at

control water supply level . preset rate.

Water In

Water Leve| c———p

%\
Yoy,

“.-1?
Tank ¥ Water Out

Program example information
The water supply level program example includes the following information.

e The sequence of events that occur in the control process

e How the setpoint, process and manipulated values are used in the
control program

e An example function block diagram that shows the IPIDController and
other instruction blocks

Setpoint, process and manipulated values

The following table defines how the SP, PV, and MV values are used in the
water supply level program.

Item Description

Setpoint (SP) Measurement of height that defines the target water supply level.

Process value (PV) The 4-20mA must be converted to the same unit as the SP, which is a measurement of height.
Manipulated value (MV) Must be converted to an analog value so it can be output to the drive to control the pump.
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Water supply level system

The following diagram shows the components in the water supply level system
that are controlled by the water supply level program. The table following the
diagram describes the events that occur when the control program runs.

Qutlet

Sequence of events in water supply level system

The following table identifies the components in the water supply system and
describes, in sequence, the events that occur in the system when the water
supply level program runs.

No |ltem Description
Controller output Sends the MV to the PowerFlex drive (0-10V).
PowerFlex drive Controls the water pump (0-50Hz).
Water pump Controls the water level in the supply tank.

Output transfer device | Measures the height of the water supply level (4-20mA) and sends the PV to the controller.

Controller input Receives the PV (water supply level of 4-20mA).

PLC program Converts the PV to the same unit as the SP (measurement of height) and determines the difference between the PV and SP and adjusts
the MV according to the parameter values defined in the P, | and D parameters.

00000 e
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Example: Function block diagram to control water supply level

The following function block diagram shows the predefined and user-defined
function blocks for the program to control the water supply level.
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Function blocks and UDFBs used in the water level FBD

This application, developed in the Function Block Diagram (FBD) language,
uses the instructions described in the following table.

Function block Description

IPIDController Provides PID process contral.
function block

PID_OutputRequlator | Regulates the output of the IPIDCONTROLLER within a safe range to ensure the hardware used
UDFB in the process is not damaged.

Sample code:

IF RMIN < RIN < RMAX, then ROUT = RIN,

IF RIN < RMIN, then ROUT = RMIN,

IF RIN > RMAX, then ROUT = RMAX

PID_Feedback UDFB [ Acts as a multiplexer.

Sample code:

IF"FB_RST"is false, FB_OUT=FB_IN;

If "FB_RST" is true, then FB_OUT=FB_PREVAL.

PID_PWM UDFB Provides a PWM function, converting a real value to a time related ON/OFF output.

SIM_WATERLVL UDFB | Simulates the process in the application example.

PID An output instruction that controls physical properties such as temperature,

(proportional-integral-deriv pressure, liquid level, or flow rate using process loops.
ative) Operation details:

e When enabled, PID controls the process using the input parameters
including SP and Gains of the PID controller.
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e Run to Program mode transition, the PID instruction is disabled,
parameter values are retained.

e Program to Run mode transition, the PID instruction remains disabled
until a user resets Enable to true.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro830, Micro8s50, Micro870
controllers and Micro8oo Simulator.

4 A 7 R
FID

* Enable Active »
- P/ CW o
- 5P AbsoluteError »
* MtoManual Error =
* C\WManual ErroriD) &
= CWMax

& CWYMin

% (3ains

# Control

e A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data Type Description
Type
Enable Input BOOL Enable instruction.

TRUE - Start execution with the current input parameters.
FALSE - PID does not execute. Set CV to 0 and calculate AbsoluteError.

PV Input REAL Process Value. This value is typically read from an analog input module.
The SI unit must be the same as Setpoint.

SP Input REAL The set point value for the process.

AutoManual Input BOOL Auto or manual mode selection.
TRUE - CV is controlled by PID.
FALSE - PID is running and CV is controlled by CYManual input.

CVManual Input REAL Control value input defined for manual mode operation.
The valid range for CVManual is:
CVMin < CVYManual < CVMax

CVMin Input REAL Control value minimum limit.
If CV < CVMin, then CV = CVMin.
If CVMin > CVMax, an error occurs.

CVMax Input REAL Control value maximum limit.
If CV > CVMax, then CV = CVMax.
If CVMax < CVMin, an error occurs.
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Gains Input PID_GAINS Gains of PID for controller.
Use the PID_GAINS data type to configure the Gains parameter.

Control Input BOOL Control direction of the process:
TRUE - Direct acting, such as Cooling.
FALSE - Reverse acting, such as Heating.

Active Output BOOL Status of the PID controller.
TRUE - PID is active.
FALSE - PID is stopped.

cv Output REAL The control value output.
If any error occurred, CV is 0.

AbsoluteError Output REAL Absolute error is the difference between process value (PV) and set point (SP) value.

Error Output BOOL Indicates the existence of an error condition.
TRUE - Operation encountered an Error.
FALSE - Operation completed successfully or the instruction is not executing.

ErrorlD Output USINT A unique numeric that identifies the error. The errors are defined in PID error codes.

PID_GAINS data type

The following table describes the PID_GAINS data type for the PID
instruction on page 527.

Parameter Parameter Data Type Description
Type
Ke Input REAL Contraller gain for PID.

Proportional and Integral are dependent on this gain. (>= 0.0001).
Increasing Kc improves response time but also increases overshoot and oscillation of the PID.
If Kc is invalid, an error occurs.

Ti Input REAL Time integral constant in seconds (>= 0.0001).
Increasing Ti decreases the overshoot and oscillation of the PID.
If Ti is invalid, an error occurs.

Td Input REAL Time derivative constant in seconds (>= 0.0).

When Td equals 0, there is no derivative action and PID becomes a PI controller.
Increasing Td reduces the overshot and remaves the oscillation of the PID controller.
If Td is invalid, an error occurs.

FC Input REAL Filter constant (>= 0.0). Recommended range for FC is 0 to 20.
Increasing FC smooths the response of the PID controller.
If FC is invalid, an error occurs.

PID error codes

Use this table to determine the PID error codes and descriptions.

Error code Error description

PID is warking normally.

— |lo

Kc is invalid.

Tiis invalid.
Tdis invalid.
FC is invalid.
CVMin > CVMax or CVMax < CVMin

ol | B NN
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Error code Error description

0 PID is working normally.
1 Kc is invalid.

2 Tiis invalid.

6 CVManual < CVMin

CVManual is invalid.
7 CVManual > CVMax
CVManual is invalid.

PID Function Block Diagram example
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PID Ladder Diagram example

enable active
v . . cv
sp . . as
am . . error
CIT . I errorlD
— 4 L
— -
gains .
contrd .

PID Structured Text example

1 PID 1(enable, pv, sSp, &am, CvVm, CMAX, Ccmin, gains, control):
2 actiwve := PID 1.Actiwve;

3 cv := PID 1.CV:

4 ae := PID 1.AbsoluteError;

5 error := PID 1.Error;

6i errorID := PID 1.ErrorID;

1 PID_1

void PID_1{EQOOL Enable, REAL PV, REAL 5P, EOOL AutoManual, REAL CVManual, REAL CWMax, REAL CWMin, PID_GAINS Gains, BOOL Control)
Type: PID, Proportional Integral Derivative.
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PID Results

:
L A
PID instruction state The PID.State Machine diagram describes the processing states for the PID
. instruction on page 549.
machine
Init
r
Enable =Tre & i
= Enable = True
S Enable =False P v
Enable = False parameters
Enable = True & -
- Valid param eters
Run mode Al Error Stopped
Enable = True & i
Invalid parameters
PID instruction tlmlng The followmg t1m1r.1g diagram c.exar.nple's descrll?e execution scenarios for the
. PID (proportional-integral-derivative) instruction on page 549.
diagrams
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Successful PID execution

Enable (Rung =
Condltlon) i |

Actlve

Error

i 2 3 4 5 ] 7

[£=
[T5)
b
(=]

i1

Scan Cyde BERE R R R R R PR R R R PR R R R RE

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle | Description

1.8 Rung condition becomes TRUE when:
o Enable input bit is TRUE.

o Input parameters are valid.

o Active hit is TRUE.

o Error bit is FALSE.

234 No change in Rung condition.

o Enable input bit is TRUE.

o Input parameters are valid.

o Updates PID output parameters.

59 Rung condition becomes FALSE when:

o Enable bit is FALSE.

o Clears PID output parameters except Absolutekrror.

o AbsoluteError calculates based on PV and SP input values.

6,7,10,11 No change in Rung condition.

o Enable bit is FALSE.

o Clears PID output parameters except AbsoluteError.

o AbsoluteError calculates based on PV and SP input values.
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PID execution with Error

Enable (Rumg |
Condition) ——

Actlve

Error # J

i 2 3 4 5 & 7

[£=3
[F5}
ey
(=]

i1

Scan Cycle >>530305000 5500303533000 00 3>

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle Description

1.8 Rung condition becomes TRUE when:

o Enable input bit is TRUE.

o nput parameters are invalid.

o Active bit is FALSE.

o Error bitis TRUE. ErrorlD output is set.

e CVoutputis set to 0.

o AbsoluteError calculates based on PV and SP input values.

234 No change in Rung condition.

o Enable input bit is TRUE.

o Input parameters are invalid.

o Updates PID output parameters.

59 Rung condition becomes FALSE when:

o Enable bit is FALSE.

o Clears PID output parameters except Absolutekrror.

o AbsoluteError calculates based on PV and SP input values.

6,7,10,1 No change in Rung condition.

o Enable bit is FALSE.

o Clears PID output parameters except AbsoluteError.

o AbsoluteError calculates based on PV and SP input values.
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PID execution with Error then successful execution

Enable (Rung
Condition) iz

Actlve h |

Error

i 2 3 4 5 & 7

[
153
[
[}

11

Scan Cycle >5355553 5550303000005 503 05 55

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle Description

1.8 Rung condition becomes TRUE when:

o Enable input bit is TRUE.

o Input parameters are invalid.

o Active bit is FALSE.

o Error bitis TRUE. ErrorlD output is set.

e CVoutputis set to 0.

o AbsoluteError calculates based on PV and SP input values.

2 No change in Rung condition.

o Enable input bit is TRUE.

o nput parameters are invalid.

o Updates PID output parameters.

34 No change in Rung condition.

o Enable input bit is TRUE.

o nput parameters are valid.

o Active hit is TRUE.

o Error bitis FALSE.

o Updates PID output parameters.

59 Rung condition becomes FALSE when:

o Enable bit is FALSE.

o Clears PID output parameters except Absolutekrror.

o AbsoluteError calculates based on PV and SP input values.

6,7,10,11 No change in Rung condition.

o Enable bit is FALSE.

o Clears PID output parameters except Absolutekrror.

o AbsoluteError calculates based on PV and SP input values.
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Successful PID execution and Error

Enable {Rung ~ | |
Condition } e
Eolll| | | |
Active )
Error "
1 2 3 4 5 & 7 3 2 10 11

Scan Cycle >3 x50 m50 030 an3 3033333050

Use this table to help determine the parameter values for each scan cycle.

Scan Cycle Description

1.8 Rung condition becomes TRUE when:
o Enable input bit is TRUE.

o nput parameters are valid.

o Active hit is TRUE.

o Error bitis FALSE.

o Update PID output parameters.

2 No change in Rung condition.

o Enable input bit is TRUE.

o Input parameters are valid.

o Update PID output parameters.

3,4 No change in Rung condition.

o Enable input bit is TRUE.

o Input parameters are invalid.

o Error bitis TRUE. ErrorlD output is set.

e CVoutput is set to 0.

o AbsoluteError calculates based on PV and SP input values.

59 Rung condition becomes FALSE when:

o Enable bit is FALSE.

o Clear PID output parameters except Absolutekrror.

o AbsoluteError calculates based on PV and SP input values.

6,7,10,1 No change in Rung condition.

o Enable bit is FALSE.

o Clears PID output parameters except Absolutekrror.

o AbsoluteError calculates based on PV and SP input values.
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Real Time Clock (RTC) instructions

Use Real Time Clock instructions to configure the calendar and the clock.

Instruction Description

RTC_READ on page 383 Reads the real-time clock (RTC) module information.

RTC_SET on page 385 Sets real-time clock data to the RTC module information.

RTC_READ ( read real-time Reads the real-time clock (RTC) module information.
ClOCk) Operation details:

e Micro810 or Micro820 controller with embedded RTC:

e RTCBatLow is always set to zero (0).
e RTCEnabled is always set to one (1).

e When the embedded RTC has lost its charge/memory due to loss of
power:

e RTCData s set to 2000/1/1/0/0/0.
e RTCEnabled is set to one (1).

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8s0,
Micro870 controllers and Micro8oo Simulator.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

(i RTC_READ T g
RTC_READ

» Enzble RTCData »

RTCPresent

RTCEnabled »

RTCBatLow +

LN A
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Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - execute RTC information read.
FALSE - there is no read operation and output RTC data is invalid.
RTCData Output RTC RTC data information: yy/mm/dd, hh/mm/ss, week.
RTCData output is defined using the RTC data type.
RTCPresent Output BOOL TRUE - Free Running clock is utilized, or RTC hardware is plugged in.
FALSE - Free Running clock is not utilized, or RTC hardware is not plugged in.
RTCEnabled Output BOOL TRUE - Free Running clock is utilized, or RTC hardware is enabled (timing).
FALSE - Free Running clock is not utilized, RTC hardware is disabled (not timing).
RTCBatLow Output BOOL TRUE - RTC battery is low.
FALSE - RTC battery is not low.
ENO Output BOOL Enable output.
Applies only to Ladder Diagram programs.
RTC data type
Use this table to help determine the parameter values for the RTC data type.
Parameter Datatype | Description
Year UINT The year setting for the RTC. 16-bit value, and the valid range is from
2000 (Jan 01, 00:00:00) to
2098 (Dec. 31, 23:59:59)
Month UINT The month setting for the RTC.
Day UINT The day setting for the RTC.
Hour UINT The hour setting for the RTC.
Minute UINT The minute setting for the RTC.
Second UINT The second setting for the RTC.
DayOfWeek UINT The day of the week setting for the RTC. This parameter is ignored for RTC_SET.
RTC_READ Function Block Diagram example
& ATC_READ T B
RTC_READ
'&_ B RIS _&'
RTCPresent ooy PI I.!’"‘“ R
AT '_&'
R _&
560
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RTC_READ Ladder Diagram example

RTC_READ 1
RTC_READ
Enable ENO
data
RTCDat +=
| present
RTCPres_. 4=
enabled
RTCEna._ =
| batlow
RTCEal .. 3=

RTC_READ Structured Text example

RTC_READ 1|
void RTC_READ_1(EOOL Enable)
Type : RTC_READ, Read RTC module information,

1 RTC_READ 1(enable):
2! data := RTC_READ 1.RTCData:
3§ present := RTC REALD 1.RTCPresent:
4; enabled := RTC REALD 1.RTCEnabled;
5§ batlow := RTC READ 1.RTCEatLow;
RTC_SET (set real-time Set RTC (real-time clock) data to the RTC module information.
clock) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

(i RiC SERT B
RIC.SEN
* Enahle RTCPresent s

# RTCEnable RTCEnabled »

= RTCData RTCBatLow 4

Stz #

b, -

Use this table to help determine the parameter values for this instruction.
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Parameter Parameter Type Data Type Description
Enable Input BOOL Instruction block enable.
TRUE - execute RTC_SET with the RTC information from input. Typically, only execute
for 1 program scan when updating the RTC.
FALSE - do not execute RTC_SET. Set to FALSE to operate RTC normally.
RTCEnable Input BOOL TRUE - To enable RTC with the RTC data specified.
FALSE - To disable RTC.
RTCData Input RTC RTC data information: yy/mm/dd, hh/mm/ss, week as defined in the RTC data type.
RTCData is ignored when RTCEnable = 0.
RTCPresent Output BOOL TRUE - Free Running clack is utilized, or RTC hardware is plugged in.
FALSE - Free Running clock is not utilized, or RTC hardware is not plugged in.
RTCEnabled Output BOOL TRUE - Free Running clock is utilized, or RTC hardware is enabled (timing).
FALSE - Free Running clock is not utilized, or RTC hardware is disabled (not timing).
RTCBatLow Output BOOL TRUE - RTC battery is low.
FALSE - RTC battery is not low.
Sts Output USINT The read operation status.
RTC_Set status (Sts) values:
 0x00 - Function block not enabled (no operation).
o 0x01- RTC set operation success.
o 0x02 - RTC set operation fails.
RTC data type
Use this table to help determine the parameter values for the RTC data type.
Parameter Data type
Year UINT The year setting for the RTC. 16-bit value, and the valid range is from
2000 (Jan 01, 00:00:00) to
2098 (Dec. 31, 23:59:59)
Month UINT The month setting for the RTC.
Day UINT The day setting for the RTC.
Hour UINT The hour setting for the RTC.
Minute UINT The minute setting for the RTC.
Second UINT The second setting for the RTC.
DayOfWeek UINT The day of the week setting for the RTC. This parameter is ignored for RTC_SET.
RTC_SET Function Block Diagram example
Z ATC SERT k>
) RTC_SET
‘e T Erable RTCPresent it BT
Teose ST ] RTCENsble  RTCEnabled t——gog | SRS
T RTCDst RTCEatLow t—{gan PR
e : sts
B 1
562

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 22 Real Time Clock (RTC) instructions

RTC_SET Ladder Diagram example

RTC_SET 1
RTC_SET
Enable RTCPres..

enable enabled

t ATCEna. RTCEma. 4=
dats biatlow

t RTCDate RTCBall 4=

sis

RTC_SET Structured Text example

RTC_SET 1
void RTC_SET_1{BCOOL Enable, BOOL RTCEnable, RTC RTCData)
Type : RTC_SET, Set RTC data ko RTC module,

1 RTC SET 1iin, enable, data):

2 present := RTC 3ET 1.RTCPresent:
3 enabled := RTC 3ET 1.RTCEnabhled:
4 batlow := RTC 3ET 1.RTCEatLow:
5 sts i= RTC_SET 1.3ts;
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Chapter 23

Socket instructions

Use the Sockets protocol for Ethernet communications to devices that do not
support Modbus TCP and EtherNet/IP. Sockets support client, server,
Transmission Control Protocol (TCP), and User Datagram Protocol (UDP).
Typical applications include communicating to printers, bar codes readers,
and personal computers.

Socket instruction behavior in Run Mode Change mode:

e Ifadelete operation is performed on a SOCKET_OPEN,
SOCKET_ACCEPT, SOCKET_READ, or SOCKET_WRITE instruction
while in Run Mode Change mode, the Socket instance is deleted.

¢ In Run Mode Change mode, any change to a SOCKET_READ input
while operating in the BUSY state results in an error and the received
packet is discarded. SOCKET_READ input parameters are: Length,
Offset, Data Array Size, Data Array Variable.

e SOCKET_READ is the only SOCKET instruction that supports add or
modify operations while in Run Mode Change mode.

e Ifthe Ethernet IP settings are modified using Run Mode Change all
created Socket instances are deleted, similar to SOCKET_DELETEALL.

Instruction Processing and Output Updates for Socket instructions:

e Asynchronous: Respective instructions where all outputs update
asynchronously with user program scan, for example a Ladder scan.
Asynchronous output can not be used for edge trigger detection.
Asynchronous output parameters are not locked and can be updated
after completion of respective socket instructions.

e Synchronous: Respective instructions where all output update is in
sync with user program scans. Synchronous output parameters are
locked and can not be modified after completion of respective socket
instruction.

e Hybrid: Respective instructions where a few outputs update in sync
with user program scan. Remaining outputs update asynchronously
with user program scan.

¢ Immediate Instruction Execution: Instruction completes desired
function prior to going to next instruction.

¢ Non-Immediate Instruction Execution: Instruction takes more than
one program scan to complete desired function. Instructions take a
snap shot of input parameters when a False > True transition is
detected.

Use this table to help determine Socket instructions usage.
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Instruction Description TCP TCP UDP with | UDP Instruction Instruction
Client Server | Open without Processing Output Update
Open
SOCKET_ACCEPT on page 566 | Accepts a TCP connection request froma | NO YES NO NO Non-Immediate Hybrid

remote destination and returns a socket
instance used to send and receive data on
the newly created connection.

SOCKET_CREATE on page 569 | Creates an instance of the Socket and YES YES YES YES Immediate Synchranous
returns an instance number that uses the
next socket operations.

SOCKET_DELETE on page 574 | Deletes a created socket instance. TCP YES YES YES YES Non-Immediate Synchronous
connections are closed prior to deletion.

SOCKET_DELETEALL on page_ | Deletes all created socket instances. YES YES YES YES Non-Immediate Synchranous

576

SOCKET_INFO on page 578 Returns information for the socket such | YES YES YES YES Immediate Synchronous

as error codes and execution status.

SOCKET_OPEN on page 584 | TCP connections open with the specified | YES NO YES NO Non-Immediate Synchronous
destination address.

UDP connections associate a destination
IP address and port number with the
specified socket.

SOCKET_READ on page 588 | Reads data on a socket. Attempts to YES YES YES YES Non-Immediate Hybrid
receive the specified number of bytes and
returns the number of bytes received.

SOCKET_WRITE on page 592 | Sends data on a socket. Attempts to send | YES YES YES YES Non-Immediate Hybrid
the requested number of bytes and
returns the number of bytes sent.

SOCKET ACCEPT For Transmission Control Protocol (TCP) connections only. Accepts a TCP
connection request from a remote destination and returns a Socket Instance
used to send and receive data on the newly created connection.

Operation details:

e Before executing Socket_Accept execute SOCKET_CREATE and
specify the local port number for the accept connection.
e Outputs are updated synchronously from the program scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro850, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during
controller change.
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The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

[ SOCKETLACCEPLT

SOCKET _ACCEPT

=+ Execute Done =
* |nstance Busy =
* Timeout Error #
Status =

Acceptinst +

Acceptiddr

e A

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter type

Data type Description

Execute

Input

BOOL Instruction block enable.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.

FALSE - no Rising Edge detected; instruction block not started.

Instance

Input

UDINT Identifies the socket instance. Copy the returned Socket Handler from the SOCKET_CREATE
instruction.

Timeout

Input

UDINT Timeout for the SOCKET_ACCEPT instruction block instances. The function block returns an
Error if the timeout value is less than minimum value.

Timeout range: 1000- 86400000 milliseconds

Set Timeout to 0 to use the default value 10000 (10 Second).

Done

QOutput

BOOL Indicates when operation is complete.

TRUE - operation completed successfully.

FALSE - operation is in progress or encountered an error condition.
Output is updated synchronously from the program scan.

Busy

QOutput

BOOL TRUE - the operation is not finished.
FALSE - the operation is finished.
Output is updated synchronously from the program scan.

Error

Output

BOOL Indicates an error occurred.

TRUE - An error is detected.

FALSE - No error.

Output is updated synchronously from the program scan.

Status

Output

SOCK_STATUS Status is defined using the SOCK_STATUS data type on page 536 which contains ErrorlD on
page 596, SubErrorlD, and StatusBits on page 600 information.
Output is updated synchronously from the program scan.

Acceptinst

Output

UDINT Contains the Accept Instance for this Socket Instance. Use the unique Accept Instance number
with subsequent SOCKET_READ and SOCKET_WRITE for this connection.
Output is updated synchronously from the program scan.
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Parameter Parameter type | Data type Description
AcceptAddr Output SOCKADDR_CFG A data structure that contains the Accept Address for the socket.

For more information, refer to SOCKADDR_CFG data type on page 536.
To specify an IP Address of 192.168.2.100 and Port = 12000:

o AcceptAddr.IPAddress[ 01192

o AcceptAddr.IPAddress[1]-168

o AcceptAddr.IPAddress[2]=2

o AcceptAddr.IPAddress[3]=100

o AcceptAddr.Port =12000

Output is updated synchronously from the program scan.

SOCKET_ACCEPT Function Block Diagram example

SOCKET_ACCEPT Ladder Diagram example

Accp_Scldn

— |

SOCRET_ACCERT. |
SOCKET_ACCEPT
Execute Done
Crt_instance_(1 Accp_Busy(l
« Instance Busy «
Accp_Timeout_01 Accp_Error(i
¢ Timeout Error 1
Accp_Status(
Status +
Accp_Instance
Acceptins 4 |
Accept_Addr
Accepth
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SOCKET_CREATE

SOCKET_ACCEPT Structured Text example

SOCKET_accerT 1]
void SOCKET_ACCEPT_1(EQOL Execute, UDINT Instance, UDINT Timeout)
Type : SOCKET_ACCEPT, Accept Socket
p=1m ':-'H'I'_.i. SCET '.'_'l [Execut :_EIJCKIT_J.L_CIFT, Inatance _EI:!:BIIT_J.CCEFT.. T:I.Tr-CIuI‘._EDEKET_A.CCEP‘T:I L]
Done SOCHET ACCEPT i- SOCKET ACCEPT. Done;
Busy_SOCEET_ACCEPT - 500 ACCEPT. Busy:
Error_SOCKET _ACCEPT :- T_ACCEFT. EEror:

Etat ua_SO\’.‘ HET_J.I’_‘CEFT 1= T CCERPT. Status;
Assepr Inst_S-D'CECET_J.CEEI'T : i T_ . hscEprlpnse:
AcceprAddr FOCEET ACCEPT (= SOCEET ACCEPT. AocprhAddr:

Results

TCP Server

= Variable Monitoring = o~

| User Gcbal Vanaties - Microd | Local Versties - RS _Socket_TCP_Server | Systom Vanaties - Miorod50 | O - Moro850 | Dafed Words |

= Accp_indance 1076395752 M4 LDINT
. Accp_Eword! N/ BOOL
. Acep_Bus0l Ni& BOOL
. . Accepl_Add SOCKADDR_CF

B Acoept AddiPost 30002 N4 LINT
B - Accep_AddiIPaddiess IPADDR
B ccept AddiIPAddres(l] 10 N4 LSIMT

B Accep_AdduPAddes(l] 24 NiA USINT H
B fccepaddPAddes2) &2 N LSINT
B ccept AddiIPAddes3) 2 N4 LISINT

u e

G |

Creates an instance of the socket and returns an instance number that is used
as an input in any follow-on socket operations.

Operation details:

e Socket instructions on page 565 support Full Duplex communication
with remote devices.

e User Datagram Protocol (UDP) connections supports a maximum of
eight queued UDP datagrams packets. The queue contains the most
recent packets.

e Micro820 and Micro850 controllers at revision 9 or higher support up
to eight Socket Instances. The Socket instances support UDP and TCP
Sockets:

e Use all eight instances for client Transmission Control Protocol
(TCP) connections.

e Use all eight instances to listen for incoming TCP connections and
then accept eight connections from other devices.

e Perform both TCP client and server operations.

e Perform both TCP and UDP operations.
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e To accept incoming TCP connections to the same port, create a new
Socket Instance.
e TCP Connection Loss:

e User application program should detect the loss of TCP connections
and handle the event. Depending on the user application, consider
the option to Fault the controller.

e Fault the controller.
e Try to re-establish the connection.

e To re-establish communications with another device:

e Delete the Socket Instance for the lost connection.

e Ifthe connection is a TCP client, create a new Socket Instance
using SOCKET_CREATE and execute SOCKET_OPEN to the
target device.

e Ifthe connection is a TCP server, create a new Socket Instance
using SOCKET_CREATE and execute SOCKET_ACCEPT to wait
for another connection from the remote device.

e Application Messages for TCP connections:

e ATCP connection is a byte stream between two applications. The
application protocol determines the message formats.
e Messages can be fixed size or variable size.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro8s0, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during
controller change.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

" SOCKET CHEATERE

SOCKET_CREATE
= Fuecute Done *
* Type Busy =
* SockAddr Error +
* Timeout Status
Instance =
L A
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Use this table to help determine the parameter values for this instruction.

Parameter

Parameter type

Data type

Description

Execute

Input

BOOL

Instruction block enable.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.

FALSE - no Rising Edge detected.

Type

Input

USINT

Specify the Type of Socket:
e Transmission Control Protocol (TCP).
e User Datagram Protocol (UDP).

SockAddr

Input

SOCKADDR_CFG

Specify the address configuration for the socket.

The EtherNet/IP module to choose the local port number, set SockAddr to 0.

Specify the local port number where an application is listening and receiving, or :

o Array elements must all be zero

o For TCP client operations, specify 0 unless you want a specific local port number.

e For TCP server communication, specify the port number to accept incoming connection
requests.

o For UDP, specify a local port number to receive datagrams on a specific port.

Local port range: 1to 65535.

An error occurs if the specified local port number is already in use by the Micro820 or

Micro850 controller.

The controller uses the following port numbers:

TCP Ports:

o EtherNet/IP: 44818

o ModbusTCP: 502

o DHCP Server: 67

o DHCP Client: 68

UDP Ports:

o EtherNet/IP: 2222

o DHCP Server: 67

o DHCP Client: 68

See SOCKADDR_CFG data type on page 536.

Timeout

Input

UDINT

Specify the Timeout for Socket inactivity.

If a socket instance does not receive any requests within the specified inactivity timeout,
the socket instance is deleted.

If a request is sent after the sock instance is deleted an error, Socket instance not
supported, is returned.

The instruction block returns an error when the timeout value is less than the minimum
value.

Set Timeout so it is longer than the longest interval between socket operations. If the
inactivity Timeout is too short socket instances may timeout. Timeout range: 1000 -
86400000 milliseconds

Set Timeout to 0 to use the default value 300000 (5 minutes).

Done

Output

BOOL

Indicates when operation is complete.
TRUE - operation completed successfully.
FALSE - operation is in progress or encountered an error condition.

Busy

Output

BOOL

TRUE - the operation is incomplete.
FALSE - the operation is complete.

Error

Output

BOOL

Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.
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Parameter Parameter type | Data type Description

Status Output SOCK_STATUS Status is defined using the SOCK_STATUS data type which contains ErrorlD, SubErrorlD, and
StatusBits information.
See SOCK_STATUS data type on page 536, Sacket instruction status bits on page 600, and
Socket error codes on page 536.

Instance Output UDINT Contains Socket Handler.
Use the Instance parameter for subsequent Socket instructions.

572

SOCKET_CREATE Function Block Diagram example

SOCKET_CREATE Ladder Diagram example

Crt_Sckii SOCKET_CREATE.
SOCKET_CREATE
: : Execute Done
Skt_Typell Busy (01
= Type Busy +=
Skt_Addr(1 Errar_(01
=t SockAddr Error s=
Crt_TimeOut Crt_Status_(1
= Timeout Status +=
Crt_instance (1
Instance +=

SOCKET_CREATE Structured Text example

SOCKET CREATE 1
woid SOCKET_CREATE_1(BOOL Execute, USINT Type, SOCKADDR_CFG Sockiddr, UDINT Timeout)
Type: SOCKET_CREATE, Create Socket
"EET_CREATE 1 [Ewecwre BOCKET CREATE, Type BOCKET CREATE;, Sockiddr SOCKET CREATE; Timeout BOCKET CREATE)?

Dnu_ﬂﬂfl‘:f_l’.:kl:lrz = KET REATE. Done:
Eusy SOCEET CHEATE :- CEET CRELTE. Buay:

Error_FOCKET_CREATE - FOCKET _CREATE. Errocs
Scatus SOCKET CREATE - KET CHEATE. Scatass
Instance SCCEET_CREATE i- SCCEET_CFEATE. Instance;
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Results

TCP Client example
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SOCKET_DELETE

UDP example

& Variable Monitoring o= ]

[ Liner Gilobal Warishles - Micr@50 | Local Vanabies - R9_Socket_UDP_Open_Ciont | System Veriables - McmBS0 | 10 - Micro850 | Defined Words |

l - AT »ir - i T
N O S N N T
|l - [Ciseum SOCK_STATUS -
B O Stous 01Email a Wb USINT
C_Stabus_01.5ubEncdD i [ UINT
C_Stsbue_01.StahuesBily 17 Mk UINT
B oSk Tupedd 2 [ z USINT
[ - CiskiAddo : ; SOCKADDA_CF -
B G Sk bdddl Fen 1000 Mk 1000 LiNT
B - oSk AddIPAddess IPADDR
Cit_Ski_Addi IP&ddres+|0] 0 Mk USINT
Cit_SkE_AddilN IPAdcres]1] i WA USINT
Cit_Ski_Adc( IPAdchess(2] a (T USINT
Cit_Shi_AdenlT IPAddres+|3] a Mk USINT
Cit_Sekin 7 Mk BOOL =
Cit_iratance_01 1076386840 [HUE UDINT - |_-
Cit_Ere_01 [ BOOL =2
Cit_Busy_ WA BOOL .
i [r—
[ Gow |

Deletes a created socket instance. For Transmission Control Protocol (TCP)
connections, SOCKET_DELETE also closes (Passive Close) the connection
before deleting the instance. Outputs are updated synchronously from the
program scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro850, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during
controller change.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

("~ SUCKET_DELETET

SOCKET_DELETE
= Execute Done =
* [nstance Busy =
Error s
Status =
L A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type

Data type Description

Execute Input

BOOL Instruction black enable.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.

FALSE - no Rising Edge detected.
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Parameter

Parameter type | Data type

Description

Instance

Input

UDINT

Copy the returned Socket Handler from a SOCKET_CREATE or SOCKET_ACCEPT instruction to

delete the respective socket.

 For UDP and TCP Client Socket types, copy the returned Socket Handler from a

SOCKET_CREATE instruction.

o For TCP Server socket type, copy the returned Socket Handler from a SOCKET_ACCEPT

instruction.

Done

Output

BOOL

Indicates when operation is complete.

TRUE - operation completed successfully.

FALSE - operation is in progress or encountered an error condition.
Output is updated synchronously from the program scan.

Busy

Output

BOOL

TRUE - the operation is not finished.

FALSE - the operation is finished.

Output is updated synchronously from the program scan.

Error

Output

BOOL

Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.

Output is updated synchronously from the program scan.

Status

Output

SOCK_STATUS

Status is defined using the SOCK_STATUS data type on page 536 which contains ErrorID on page
596, SubErrorlD, and StatusBits on page 600 information.
Output is updated synchronously from the program scan.

SOCKET_DELETE Function Block Diagram example

SOCKET_DELETE

SOCKET

SOCKET_DELETE Ladder Diagram example

Dit_Skt_n SOCKET DELETE_
S0OCKET_DELETE
: : Execute Done
Crt_instance_(M
* Instance Busy ==
Error 4=
Status 4=
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SOCKET_DELETEALL

576

SOCKET_DELETE Structured Text example

SOCKET DELETE_1ff]
void SOCKET_DELETE_1{BOOL Execute, UDINT Instance)
Type: SOCKET_DELETE, Delete Socket

SOCKET _DELETE_1 (Execute SOCKET DELETE, Instance SOCKET DELETE) :
Done SOCKET DELETE := SOCKET DELETE. Done;

Busy SOCKET _DELETE := S0CKET _DELETE. Busy:

Error S0CKET_DELETE := S0OCEET DELETE. Error:
Status_SOCKET_DELETE := 5OCEET DELETE. Status;

Results

a=! Variable Monitering E=5(EoE ===
User Global Varisbles - MicroB50 | Local Vanables - R3_Socket_UIDP_Opan_Clert. | System Vaniables - Micm850 | 10 - Micro850 | Defined Words |

- - [zw -

o0 J | W v | |

DX_Emor_01 [
DSkt v s

. Di_Status 01
B DN Stahus 00 EnodD 0 MN/A
B Di_Seabus_D1.SubEmarD 0 N/A
B On_Swue 01.StausBile 17 M

Deletes all created socket instances.
Operation details:

e Ifthe Ethernet cable is disconnected from the controller or the
controller IP address changes, you can execute SOCKET _DELETEALL
to delete all previously created socket instances.

e Outputs are updated synchronously from the program scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro850, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during
controller change.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

SOCKET DELETEALL

SOCKET_DELETEALL
* Execute Done
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Use this table to help determine the parameter values for this instruction.

Parameter

Parameter

type

Data type

Description

Execute

Input

BOOL

Instruction block enable.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.

FALSE - no Rising Edge detected.

Done

Output

BOOL

Indicates when operation is complete.

TRUE - operation completed successfully.

FALSE - operation is in progress or encountered an error condition.
Output is updated synchronously from the program scan.

Busy

Output

BOOL

TRUE - the operation is not finished.
FALSE - the operation is finished.
Output is updated synchronously from the program scan.

Error

Output

BOOL

This field is set to TRUE when the function block execution encounters an error condition. For
more information refer to Socket error codes on page 596.
Output is updated synchronously from the program scan.

Status

Output

SOCK_STATUS

Status is defined using the SOCK_STATUS data type on page 536 which contains ErrorlD on
page 596, SubErrarlD, and StatusBits on page 600 information.
Output is updated synchronously from the program scan.

SOCKET_DELETEALL Function Block Diagram examples

Execute_Socket Deletedl |

Y [ —<ccute  Danes

" S0 DELETE

SOCKET_DELETE.
Done_Socket DeleteAl |

Busy 1 Busy_Socket DeleteAlL

|

Error e, ETor_Socket_DeleteALL

Status dea StAMUS_Socket Deletel L

SOCKET_DELETEALL Ladder Diagram examples

Ditadl_Skt_01 SOCKET_DELETE..
SOCKET_DELETE..
: : Execute Done
DitAdl_Busy (1
&Ey ——
DitAll_Errar_ (1
Error s=
Dit_All_Status_01
Status 4=
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SOCKET_INFO

578

SOCKET_DELETEALL Structured Text example

SOCEET DELETEALL 1M
void SOCKET_DELETEALL_1(BOOL Execute)
Type: SOCKET_DELETEALL, Delete all Socket

SOCEET DELETELLL (Execute SOCKEET DELETEALL) :

Done Socket Deletelll := Z0CEET DELETE. Done:
Busy Socket Deletelll := ZQCEET DELETE. Busy:
Errnr_SDckEt_DElEtEAll 1= SOCKET_DELETE. Error;
Status_Jocket Deletelll := Z0CEET DELETE. 3tatus;
Results
! Variable Monitoring = =R
. User Glcbal Verisbles - MicraB50 | Local Vadabies - A9_Socket_UDP_Open_Clent | System Variables - Micro850 | 10 - Micra850 | Defined Words |
B Name: Alias Physicol Volue
I I I N (N
Dh4d_Enor_01 M BOOL
DSk 01 Cd M BOOL
. DR_AIL Stahus_01 7 = SOCK_STAT
. DI_AL Statuz_00 ErarD 0 LY USINT
B DAl Stahus_ 01 SubEmodD 0 M UINT
B O Stahus 07 StatusBits 17 A UINT
" e
[ Qwa |

Returns information for a socket instance such as error codes and execution

status. Outputs update synchronously from the program scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro850, and Micro870

For the Micro8oo Simulator, this instruction can be added to a program but is

controllers.

only a placeholder to prevent the instruction from being deleted during

controller change.
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The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

SOCKET INFOLT

SOCKET_INFD
= Fuecute Done

= [nstance Busy

% ClrDiagCnt Error

Otherlnfo

L

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type
Execute Input BOOL Instruction block enable.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.
FALSE - no Rising Edge detected.

Instance Input UDINT Copy the returned Sacket Handler from a SOCKET_CREATE or SOCKET_ACCEPT instruction

to delete the respective socket.

o For UDP and TCP Client Socket types, copy the returned Socket Handler from a
SOCKET_CREATE instruction.

o For TCP Server socket type, copy the returned Socket Handler from a SOCKET_ACCEPT
instruction.

When Instance is 0, returns a summary of all Socket Instances.

ClrDiagCnt Input BOOL TRUE - clear Transmission Control Protocol (TCP) or User Datagram Protocol (UDP)
Diagnostics counter infarmation.

FALSE - no clearing of TCP or UDP counter information.

Such as TCP and UDP, OtherInfo Array Index 1to 6.

When Instance is 0, clear OtherInfo Array Index 7 to 14.

Done Output BOOL Indicates when operation is complete.

TRUE - operation completed successfully.

FALSE - operation is in progress or encountered an error condition.
Output is updated synchronously from the program scan.

Busy Output BOOL TRUE - the operation is not finished.
FALSE - the operation is finished.
Output is updated synchronously from the program scan.
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Parameter Parameter Data type Description
type

Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No error.
Output is updated synchronously from the program scan.

Status Output SOCK_STATUS Status is defined using the SOCK_STATUS data type on page 536 which contains ErrorlD on
page 536, SubErrorID, and StatusBits on page 600 information.
Output is updated synchronously from the program scan.

SocketType Output USINT Socket Instance type:
o (- Not used
e 1-TCP
e 2-UDP
When Socket_Info Instance is 0, SocketType displays as 0.

StreamType Output USINT Socket Stream type:
o 0-None
o 1-TCP Server
e 2-TCP Client
When Socket_Info Instance is 0, StreamType displays as 0.

TxQueCnt Output USINT Number of Tx messages currently in the queue.
When Socket_Info Instance is 0, TxQueCnt displays as 0.

RxQueCnt Output USINT Number of Rx messages currently in the queue.
When Socket_Info Instance is 0, RxQueCnt displays as 0.

SocketState Output USINT Socket Instruction State information. For more information refer to Socket State Machine.
When Socket_Info Instance is 0, SocketState displays as 0.

LocalAddr Output SOCKETADDR_CFG Local address for the socket. For more information refer to SOCKADDR_CFG data type on
page 536.
When Socket_Info Instance is 0, LocalAddr displays as 0.

RemoteAddr Output SOCKETADDR_CFG Remote address for the socket. For more information refer to SOCKADDR_CFG data type on
page 636.
RemoteAddr displays as 0, in the following cases:
o Socket_Info Instance is 0
o User Datagram Protocal (UDP) connections ~ without SOCKET_OPEN
o UDP with SOCKET_OPEN and disabled RxFilter.
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Parameter

Parameter
type

Data type

Description

OtherInfo

UDINT[1.15]

Socket Instance configured as TCP, Array Index Description is:

o 1- Packet Sent: Total number of TCP Packets sent on a Socket.

o 2 - Bytes Sent: Total number of TCP bytes sent on a Socket.

o J - Packet Received: Total number of TCP packets received on a Socket.

o 4 - Bytes Received: Total number of TCP bytes received an a Socket.

o 5 - Retransmit Packets: Total number of TCP packet retransmissions.

o 6 - Checksum Errors: Total number of TCP Packets with Checksum errors on a Socket.
o 7-TCP State: Current state of a Socket.

e (8to 11) - OtherInfo is not supported for TCP, displays as 0.

® 12 13,1415 - Displays as 0.

Socket Instance configured as UDP, Array Index Description is:

o 1- Packet Sent: Total number of UDP packets sent on a Socket.

o 2 - Bytes Sent: Total number of UDP bytes sent on a Socket.

o J - Packet Received: Total number of UDP packets received on a Socket.

o 4 - Bytes Received: Total number of UDP bytes received on a Socket.

o 5 - Packets Dropped: Total number of UDP received packets dropped for a Socket due to
exceeding the maximum queue size limit of 8.

o 6 - Checksum Errors: Total number of UDP packets with checksum errors on Socket.

e 7t015 - Display as 0.

Socket Instance configured as 0, Array Index Description is:

o 1-Count for Socket Instance Available. Maximum number of sockets supported.

o 2 - Count for Sacket Instance Used. Number of sockets created successfully.

o 3 - Number of Socket instances created as TCP.

o 4 - Number of socket instances created as TCP Client.

o 5 - Number of socket instances created as TCP Server.

o 6 - Number of Socket instances created as UDP.

o 7-SOCKET_READ Success count when Socket Instance is configured as TCP.

o 8-SOCKET_WRITE Success count when Socket Instance is configured as TCP.

o 9 - SOCKET_READ Failure count when Socket Instance is configured as TCP.

o 10 - SOCKET_WRITE Failure count when Socket Instance configure as TCP.

o 11- SOCKET_READ Success count when Socket Instance configure as UDP.

o 12 - SOCKET_WRITE Success count when Socket Instance configure as UDP.

o 13- SOCKET_READ Failure count when Socket Instance configure as UDP.

o 14 - SOCKET_WRITE Failure count when Socket Instance configure as UDP.

o 15 - Display as 0.
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SOCKET_INFO Function Block Diagram example
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SOCKET_INFO Ladder Diagram example

Info_Skt 01

Crt_instance 01 Info_Busy_{01
Info_ClrDizg_(1 . . Info_Errar_01
| . Info_Status_01
. Info_SocketTy_(0N

Info_Strm_Type_(01

Info_TxQueCrt_

Info_RxQueCnt_(1

Info_Socket_State_01

Info_Local_Addr_(1

Info_Remotelddd_01

Info_Otherlnfo_01

SOCKET_INFO Structured Text example

SOCKET_INFO 1

void SOCKET_INFO_1{BOOL Execute, UDINT Instance, EQOL CirDiagCnt)
Type : SOCKET_INFO, Socket Instance Information

SOCEET INFO 1 {Execute_ SOCKET_INFO, Instance SOCEET INFCO, ClrDiagC SOCEET INFO) :
Done SOCKET_INFO := SOCKET INFO. Done;

Busy SOCEET INFO := SOCKET INFO. Busy:
Error_ZOCEKET_INFO := 3SOCKET INFO. Error:
3tatus_SOCKET_INFQ := SOCKET INFO. Status:
SocketType SOCKET INFO := SOCKET_ INFO. SocketTy:
StreamType SOCKET INFO := SOCEET_INFO. StreamType:
TxQueCnt_SOCKET_INFO := SOCKET_INFO. TxQueCnt:
ExQueCnt SOCKET_INFOQ := S0OCKET_INFO. RxQueCnt:
SﬂclnetState_SOCKET_INFO HE SOCKET_]]-IFO. SocketState;
Localdddr_ SOCKET_INFO := SOCEET INFO. Locallddr:
Remotehddr SOCKET_INFO := SOCKET INFO. Remotehddr;
OtherInfo SOCKET INFOQ := SOCEET INFO. OtherInfo;
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SOCKET_OPEN

584

Results
&) Variable Monitoring Fo [
Usex (Global Vaabies - MicroB50 | Local Varisbies - RI_Socket TUP_Semver | System Vansbes - Mcma50 | 10 - Micra850 | Defned Wonds
N - - i Voue | Lock | DotaType |
=i - ir - v - ir
B I O — — N
. Info_Sirm_Type_ 1 A USINT -
B -+ o Staiue 01 SOCK_STATUS -
. Infio_Socke_State_ 01 ] HA USINT
B o SockeTy 1 Wi USINT
B sk WA BOOL
B e PallueCon 01 o His LSINT |
[ - o Remateiudd 01 i SOCKADDA_CF -
. « Inf_Dehecirfo_01 o LDINT
. » Ieda_Local Addi_ 01 SOCKADDR_CF -
B weEom Hid BOOL
. Inén_ChDiag_ M B a0oL
. I Fusy M Hith a00L
] ]
[ goes ]

Opens the connection for the specified destination address for Transmission
Control Protocol (TCP) connections. For User Datagram Protocol (UDP)
connections, associates a destination IP address and port number with the

specified socket.

Operations details:

For User Datagram Protocol (UDP) connections using SOCKET_OPEN
the IP address and port number are not required each time data is
sent.

For UDP connections not using SOCKET_OPEN, the destination
address must be specified each time SOCKET_WRITE is used to send
data.

When using SOCKET_READ, in addition to receiving data, the address
of the sender is returned. The senders address can be used to send a
response using SOCKET_WRITE.

A SOCKET_OPEN operation might return before the timeout period
without creating a Transmission Control Protocol (TCP) connection.
This might occur if the destination device is running but is not
listening for connections on the specified port number,
SOCKET_OPEN returns with an error before the timeout period.
Outputs update synchronously from the program scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro850, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during

controller change.
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The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

(& SOCKET OFPEN T N
SOCKET_OPEN

® Execute Done =

* [nstance Busy =

+ Timeout Error #

& Destiddr Status =

& EnlIDPRxFilter

e, A

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type
Execute Input BOOL Instruction block enable.

TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.
FALSE - no Rising Edge detected.

Instance Input UDINT Copy from the returned Socket Handler from a SOCKET_CREATE function black.

Timeout Input UDINT Timeout for SOCKET_OPEN function block.
The function block returns an Error if the Timeout value is less than the minimum value.

Timeout range: 1000 - 1800000 milliseconds
Set Timeout to 0 to use the default value 10000 (10 Second).

DestAddr Input SOCKADDR_CFG on The address of the destination connection.
page 536 A connection between the IP address and the port number of remote host is required.

The following IP Addresses are not supported for DestAddr:

o Self IP Address

o | oop back address

¢ 0.0.00

e Broadcast address (Only supported for TCP), exception addresses:
o (lass D multicast address (224.x.x.x)
o Local link address (169.254.x.x)

Example for IP Address of 192.168.2.100 and Port 12000:

o DestAddr.IPAddress[0]=192

o DestAddr.IPAddress[1]=168

o DestAddr.IPAddress[2]=2

o DestAddr.IPAddress[3]=100

o JestAddr.Port =12000
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Parameter

Parameter
type

Data type

Description

EnUDPRxFilter

Input

BOOL

For UDP socket, when SOCKET_OPEN and Enable EnUDPRxFilter are used, a packet filter for

specific IP Address and port number is not needed each time to read data.

o AUDP socket with open is created. DestAddr as IP 192.168.1.157 / Port 161. EnUDPRxFilter
Enable, perform Socket_Read.

o When controller receive data from DestAddr (192.168.1.157 / 161),  Socket_Read completes the
operation successfully. If controller receives data from any other IP or Port then
sacket_Read ignores that packet and waits for DestAddr Packet.

EnUDPRxFilter Disabled:

o Perform SOCKET_READ. The controller receives any data on configure UDP port,
SOCKET_READ completes operation successfully.

o The application checks whether the incoming packet arrives from the expected device or
not.

o The application handles filtering based on the SOCKET_READ output parameter UDPAddr.

Done

Output

BOOL

Indicates when operation is complete.

TRUE - operation completed successfully.

FALSE - operation is in progress or encountered an error condition.
Output is updated synchronously from the program scan.

Busy

Output

BOOL

TRUE - the operation is not finished.
FALSE - the operation is finished.
Output is updated synchronously from the program scan.

Error

Output

BOOL

Indicates an error occurred.

TRUE - An error is detected.

FALSE - No error.

Output is updated synchronously from the program scan.

Status

Output

SOCK_STATUS

Status is defined using the SOCK_STATUS data type on page 536 which contains ErrorlD an
page 596, SubErrarlD, and StatusBits on page 600 information.
Output is updated synchronously from the program scan.

SOCKET_OPEN Function Block Diagram example

SOCKET_ [T
SOCKET_OPEN
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SOCKET_OPEN Ladder Diagram example

Opn_5Scki
] |
| |
Crt_instance (1 Opn_Busyl
Cpn_Timeout_(1 Cpn_Errorll
Cpn_Destddd 01 Cpn_Status (1
Opn_EnUDPR_

SOCKET_OPEN Structured Text example

SOCKET_OPEN_
void SOCKET_OPEN_1(BOOL Execute, UDINT Instance, UDINT Timeout, SOCKADDR_CFG DestAddr, BOOL EnUDPRxFilter)
Type: SOCKET_OPEN, Open Socket

SOCEET_OFEN_1 (Execute_SOCHET_OFEN. Instance_SOCHET_OFEN, Timeout_SOCKET_OPEN, BestAddr_SOCKET_OPEN, EnVDPR_SOCHEI_OFEN)
Done_SOCHET_OPEN := _SOCKET_OFEN. Done:

Busy_SOCKET_OPEN := _SOCKET_OPEN. Busy:

Error_SOCKET_OFEN := _SOCKET_OFEN. Errox:

Status_SOCKET OPEN := _SOCKET OFEN. Status:

Results

TCP example

DataType |
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SOCKET_READ

UDP example

& Variable Monitaring o E e

User Giobal Variables - MicroB50 | Local Varisbles - F5_Sodet_UDP_Open_Chent | System Vasables - MicoB50 | V0 - MemBsa |Da‘rndWad:

- ir = i

oo ] W Juowi ]

. Dipn_Stahusl SOCK_STATUS -
I e Staus Encill 0 Nk USINT
Oper Statusl SubEwodl ! (L5 LINT
Oper_Status( Stahsfic: 7 N UINT
Opn_Sckii! s Hid BOOL
(Opn_Emi Hag, BOOL
Opn_ErlIDPA_O1 - Hid TRUE BOOL

- Dpn_Destédd 00 SOCEADDA_CF -
B Opn Destidd 0 Port 1100 Mt 100 UINT
I - O Decsbidd_00 IPAddvess IFADDR
B Opn_Destidd_0.IFhddess|l] 1 L '] LISINT
B Opn_Destidd_01.IPhadess|1] M m LSINT
B Opn_Destidd 01.1Ptddness(2) 68 Héa [ LSINT
B Opn_Desbadd_01IFhddress]d] 2 Hét 2 USINT
Dipn_Buey1 M BOOL

[ |

[ oo

Reads data on a socket and returns the specified number of bytes. For
Transmission Control Protocol (TCP), returns when any data is received, up
to the requested number of bytes. For User Datagram Protocol (UDP),
completes when a datagram is available.

Operation details:

The following SOCKET_READ behavior might impact existing
communications including non-socket communication.

o Ifthe SOCKET READ operation is not executed in sync with the
remote device then, the controller holds the remote device receive
packet until one of the following occurs:

e SOCKET_READ is executed.

e Socket Timeout expires.

e RSTisreceived from a remote device.

e SOCKET_DELETE or SOCKET_DELETEALL is executed.

e User performs a Run Mode Change which deletes all created Socket
instances.

e Controller changes from run mode to program mode which deletes
all created Socket instances.

e Controller changes from run mode to program mode which clears
socket Diagnostic counter information and individual Socket
counter information.

e Ifthe Length or Offset parameter value is changed while the
SOCKET_READ operation is ongoing (BUSY = True) an error occurs
and the receive packet is discarded.

e The SOCKET READ instruction might return fewer bytes than were
requested. RxLength contains the number of bytes of data received.
Write programs to check RxLength and then issue additional read
requests to receive an entire application message.
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In Run Mode Change mode, changing a SOCKET_READ input while
operating in the BUSY state results in an error and the received packet
is discarded.

Outputs update synchronously from the program scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro820, Micro850, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during
controller change.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

[z SOCKET_READ T )
SOCKET_READ
* Execute Done =
= [nstance Busy =
* Timeout Error #
* [ =ngth Status =
* Offset Rxlength =
* [ata IDPAdDdr =
L -

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type | Data type Description
Execute Input BOOL Instruction enable.
TRUE - Rising Edge detected, start the instruction with the precondition that the last operation is complete.
FALSE - do not start instruction.
Instance Input UDINT Copy from the returned Socket Handler from a SOCKET_CREATE or SOCKET_ACCEPT instruction.
 For UDP and TCP Client Socket types, copy the returned Socket Handler from a SOCKET_CREATE
instruction.
o For TCP Server Socket type, copy the returned Socket Handler from a SOCKET_ACCEPT instruction.
Timeout Input UDINT Timeout for SOCKET_READ. The instruction block returns an Error if the timeout value is less than the
minimum value.
Timeout range: 1000- 86400000 milliseconds
Set Timeout to 0 to use the default value 10000 (10 Second).
Length Input UINT Defines the number of bytes to read.
Check RxLength for the actual number of bytes read. SOCKET_READ can return fewer bytes than
requested.
Supparts up to 256 bytes.
Offset Input UNIT Offset into array of Data. Start reading data read from this location.
Data Output USINT[1.1] An Array used to store the data read from SOCKET_READ.

o Data array size must be >= (Offset + Length).
o Data array can be bigger than socket read Length.
Output is updated synchronously from the program scan.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 589



Chapter 23 Socket instructions

Parameter Parameter type | Data type Description

Done Output BOOL Indicates when operation is complete.

TRUE - operation completed successfully.

FALSE - operation is in progress or encountered an error condition.
QOutput is updated synchronously from the program scan.

Busy Output BOOL TRUE - the operation is not finished.
FALSE - the operation is finished.
Output is updated synchronously from the program scan.

Error Output BOOL Indicates an error occurred.

TRUE - An error is detected.

FALSE - No error.

Output is updated synchronously from the program scan.

Status Output SOCK_STATUS Status is defined using the SOCK_STATUS data type on page 536 which contains ErrorlD on page 536,
SubErrorlD, and StatusBits on page 600 information.
Output is updated synchronously from the program scan.

RxLength Output UNIT Contains the number of data bytes received.
UDPAddr Output SOCKADDR_CFG on The address of the device sending User Datagram Protocol (UDP) data.
page 596

Example defines a UDPAddr of 192.168.2.100 and Port 12000:
UDPAddr.IPAddress[ 0]=192
UDPAddr.IPAddress[1]=168
UDPAddr.IPAddress[2]=2
UDPAddr.IPAddress[ 31100
UDPAddr.Port =12000

For Transmission Control Protocol (TCP), this structure is not used and ~ contain all zeros. The TCP
connection conveys the remote address information.

SOCKET_READ Function Block Diagram example

SO0

» Timeout

» Length Status

» Diffset FxLength s

» Data LDPAddr »

" A
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SOCKET_READ Ladder Diagram example

Read_Skt_(1

] 1

| |
Accp_Instance Read_Busy_(1
Read_Timeout_01 Read_Errar_{1
Read_Length_01 Read_Status_01
Read_Offset (1 Read_RxLength_01
Read_Data_01 Read_UDPAddr_(1

SOCKET_READ Structured Text example

SOCKET READ 1

void SOCKET_READ_1(BOOL Execute, UDINT Instance, UDINT Timeout, UINT Length, UINT Offset, USINT[1.1] Data)
Type : SOCKET_READ, Read Socket

SOCKET_READ 1 (Execute SOCKET READ, Instance SOCKET READ, Timecut SOCKET READ, Length SOCKET READ, Offset SOCKET READ, Data SOCKET READ)
Done_SOCKET_READ := SCCKET_READ. Dome;

Busy_SOCKET_READ := SOCKET_READ. Busy:

Error SOCKET READ := SOCKET_READ. Error;

Stacus_SOCKET_READ := SOCKET_READ. Status;

RxLength SCCKET_READ := SOCKET READ. RxLength;

UDPAddr_SOCKET_READ := SOCKET READ. UDPAAdr:

Results

TCP example:
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UDP example:

& Varisble Manitaring [E=SS =R ==
[ User Giobial Vaiables - Mcro50 | Lucal Vansbles - F3_Socket_UDP | Syatem Viasabies - M0 | 11D - Microfi50 | Defined Worde

. Read_Status_D1 : - SOCK_STATUS -

B Feed Steu 01 EniD 0 N USINT
B Feed S 01 SubEnoilD 0 Nk LINT
B Fead Stabs 01 Stanabine 7 LT UiHT
. Read_Timeced_01 000 M 3000 UBINT
. Plesd_UDP&dd_ 11 SOCKADDA_CF -
I Flead UDRAGd_I Fot 1000 N UINT
I - Fead UDRAdd_01 Fddiess IFADDR
= Read_UIDFAddy_ 01 IFAddsess{0] ] M USIT
Fiead_LDPAdd_ 01 1PAddiess{1] 24 L] LSIT
B Fiead_UDPAJd 01 1PAddiess(2] =] His UsmT
B Fead_UDPAdd_01IPAddess[3] 213 Mk USINT
sl C [ —
| Cow |

SOCKET_WRITE Sends data on a socket.

Operation details:

e SOCKET_WRITE attempts to send the requested number of data bytes
specified in the Length parameter. When the send operation completes
SOCKET_WRITE returns the number of data bytes written to the
TxLength parameter.

e Output is updated asynchronously from the program scan.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro820, Micro850, and Micro870 controllers.
For the Micro8oo Simulator, this instruction can be added to a program but is
only a placeholder to prevent the instruction from being deleted during
controller change.

The outputs are always reset when the instruction is applied to the simulated
controller (2080-LC50-48QWB-SIM).

& SOCKET_WRITE T
SOCKET _WRITE

» Execute Done »
= [nstance Busy =
= Timeout Error »
# LI DPAddr Status =
+ Data TxLength =
* | ength

+ Offset

b A
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Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data type Description
type
Execute Input BOOL Instruction block enable.
TRUE - Rising Edge detected, start the instruction block with the precondition that the last
operation has been completed.
FALSE - no Rising Edge detected.
Instance Input UDINT Copy the returned Socket Handler from a SOCKET_CREATE or SOCKET_ACCEPT instruction.
o For UDP and TCP-Client Socket types, copy the returned Socket Handler from a
SOCKET_CREATE instruction.
o For TCP- Server sacket type, copy from returned Socket Handler from a SOCKET_ACCEPT
instruction.
Timeout Input UDINT Timeout for SOCKET_WRITE instances. The instruction returns an Errar if the Timeout value
is less than minimum value.
Timeout range: 1000 to 1800000 milliseconds
Set Timeout to 0 to use the default value 10000 (10 Second).
UDPAddr Input SOCKADDR_CFG on The UDP destination address that the data is being written to when a SOCKET_OPEN
page 596 instruction has nat been executed since creating the socket. Far TCP, or when the
SOCKET_OPEN instruction has been executed for UDP, this structure is not used and should
contain all zeros. The TCP connection and the SOCKET_OPEN instruction for UDP convey all
of the remote address information.
Example for a UDPAddr of 192.168.2.100 and Port 12000:
UDPAddr.IPAddress[ 0]=192
UDPAddr.IPAddress[1]=168
UDPAddr.IPAddress[2]=2
UDPAddr.IPAddress[3]=100
UDPAddr.Port =12000
Use the SOCKADDR_CFG data type to define UDPAddr.
Data Input USINT[1.1] An Array used to store the data write to respective socket instance using the
SOCKET_WRITE Instruction.
o Data array size must be >= (0ffset + Length).
o Data array can be bigger than SOCKET_WRITE Length.
Length Input UINT The number of bytes of data to write.
Maximum is 256 bytes.
Offset Input UNIT Offset into array of Data. The data write from the SOCKET_WRITE is starting from this
location.
Done Output BOOL Indicates when operation is complete.
TRUE - operation completed successfully.
FALSE - operation is in progress or encountered an error condition.
Output is updated synchronously from the program scan.
Busy Output BOOL TRUE - the operation is not finished.
FALSE - the operation is finished.
Output is updated synchronously from the program scan.
Error Output BOOL Indicates an error occurred.
TRUE - An error is detected.
FALSE - No errar.
Output is updated synchronously from the program scan.
Status Output SOCK_STATUS Status is defined using the SOCK_STATUS data type on page 536 which contains ErrorlD on
page 596, SubErrorID, and StatusBits on page 600 information.
Output is updated synchronously from the program scan.
TxLength Output UNIT The number of bytes of written data.
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SOCKET_WRITE Function Block Diagram example

SOCKET_WRITE Ladder Diagram example

Wwirt_Skt_01
] 1
| I |
Accp_Instance nirt_Busy_ (1
Wwrt_Timeous_(1 wirt_Error_(1
Wirt_UDP_add_01 wt_Status_(1
Wwirt_Data_01 ‘wirt_TxLength_(1
Yirt_Length_01
Wwirt_Offset_01

SOCKET_WRITE Structured Text example

SOCKET_WRITE 1
void SOCKET_WRITE_1{BOCL Execute, UDINT Instance, UDINT Timeout, SOCKADDR_CFG UDPAddr, USINTIL..1] Data, UINT Length, UINT Offset)
Type : SOCKET_WRITE, Wite Socket

SOCKET_WRITE_1 [Execute SOCKET_WAITE, Instance SOCKET_WRITE, Timecut SOCKET_WRITE, UDPRddr SOCWET_WRITE, Length SOCKET_WRITE, Offser_SOCKET_WRITE)
Dens_SOCKET_WAITE := SOCKET_WRITZ. Demas

Busy_SOCKET_WAITE := SOCKET_WAITZ. Busy:

Ezrer_SOCKET_WAITE := SOCKET_WAITZ. Erres:

Searus_SOCKET_WRITE := SOCKET_WAITE. Searus)

TxLengeh SOCKET_WRITE := SOCKET_WRITE. TuLangeh;
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Results

TCP example:

2950 | Local Vensbles - RS_Sockest_UDP |5

- -

/
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Socket instructions

SOCKADDR_CFG data type

UDP with open example:

& Variable Monitoring

Liser Globial Vasables - Mcra850 | Locsl Vasables - R9_Sccket UDP_Open_Olert | System Vasables - Micro850 | 10 - M50 | Defined Words

B WiEn o N L
. Wil_Length_01 =% N %6 LINT
. wit_Difsat_01 N, UINT
B - WiLsihs 01 SOCK_STATUS -
B Wi_Status_01 EmodD ] Hh USINT
B W Stelus D1 SubEriadD o WA UINT
B Wi_Status_01 SeshnBits 7 N uNT
B WilTimee 01 20000 (1 20000 UDINT
. Wit_TaLength 01 =5 A UINT
. . WiH_UDP_Add 01 SOCKADDR_CF -
B We_UDP_Add 01 Pt 0 {1 UINT
B - Wi UOP_Add 01 1PAddiess ? IPADDR
Wil_UDP_dd_00 IPddemss(0] 1] N USINT
W UOF_hdd_01 IPhddwere]1] N USINT
Wit_UDP_Add_ [N IPAddwesl2] 0 N, LSINT
Wil_UDP_Add_01 IPiddwess|3] 0 A USINT v
4  —— |
o

The following table describes the SOCKADDR_CFG data type.

Parameter Data type Description
Port UINT Specify a local port number on which an application is listening and receiving.
IP Address[ 4] USINT Specify an IP address.

Example for an IP Address of 192.168.2.100:
e IPAddress[0]=192

e IPAddress[1]=168

e IPAddress[2]=2

e IPAddress[3]=100

SOCK_STATUS data type

The following table describes the SOCK_STATUS data type.

Parameter Data type Description

ErrorlD USINT Error Code on page 596 Value.

SubkrrorlD UINT Sub Error Code on page 536 Value.

StatusBits UINT Execution Status bits for Socket instructions on page 600.

Socket error codes The following table describes the status error codes for Socket instructions.
ErroriD SubErrorlD code | Error description Corrective action
code
0 The Socket instruction successfully completed operation.

1

The Socket instruction is pending.

2 The Socket Instance is not available. Confirm the Socket Instance is not deleted or the Timeout
value exceeded.
3 The SOCKET_DELETEALL operation is ongoing. Wait for the pending SOCKET_DELETEALL operation to
complete.
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ErroriD
code

SubErroriD code

Error description

Corrective action

lllegal Parameter, Invalid Channel.

No action. Reserved for future use.

llegal Parameter, Invalid Socket IP Address.
o Error occurs. SOCKET_CREATE contains a SockAddr with any non
zero value.
o SOCKET_OPEN or SOCKET_WRITE execute with an invalid target IP
Address. Invalid target IP Addresses are:
o Self IP Address
¢ 0.0.0.0
o Loop back Address (127.x.x.x)
o Class D Multicast Address (224.x.x.x)
o Local Link Address (169.254.x.x)
e Broadcast Address (Only applicable for TCP Socket Instance)

Change to a valid IP Address.

llegal Parameter, Invalid Socket Port Address.
Error occurs when the following Ports are specified in
SOCKET_CREATE, SOCKET_OPEN, or SOCKET_WRITE:
o TCP Ports

o 44818 - EtherNet/IP

© 502 -ModbusTCP

® 67 - DHCP Server

® 68 - DHCP Client

o 0 -Invalid Port
o UDP Ports

® 2227 - EtherNet/IP

® 67 - DHCP Server

® 68 - DHCP Client

o (0 -Invalid Port

Change the Port Address.

lllegal Parameter, Invalid Socket Type.
Valid Socket Types are:

e TCP-1

o UDP-2

Change Socket Type.

llegal Parameter, Invalid Socket Timeout value.
Valid Timeout values are:
o SOCKET_CREATE, SOCKET_ACCEPT, and SOCKET_READ:
o ((Default), or any value between 1000 and 86400000ms.
o SOCKET_OPEN and SOCKET_WRITE:
o 0 (Default), or any value between 1000 and 86400000ms.

Change the Timeout value to a valid value.

lllegal Parameter, Invalid Socket Instance.
o TCP Server Socket Type:

o Use the Socket Instance returned in SOCKET_ACCEPT for
SOCKET_WRITE, SOCKET_READ, SOCKET_DELETE, and
SOCKET_INFQ.

o UDP Socket and TCP Client Socket Types:

o Use the Socket Instance returned in SOCKET_CREATE for
SOCKET_OPEN, SOCKET_WRITE, SOCKET_READ,
SOCKET_DELETE, and SOCKET_INFO.

Use the Instance Number returned in SOCKET_CREATE and
SOCKET_ACCEPT instructions after successful execution.

llegal Parameter, Invalid Array Length.

Increase the size of the array used to contain the Socket
read and write data.

llegal Parameter, Invalid Array Dimension.

Use single dimensional array to contain the Socket read and
write data.
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ErroriD SubErrorlD code | Error description Corrective action

code

5 Socket request to cancel operation. Restart the Socket operation based on Socket Type. Refer to

Error occurs when: the respective State Machine to restart Socket operation.

o Ethernet Link is Disabled or Ethernet Cable is Disconnected

o SOCKET_DELETE operation is performed when SOCKET_OPEN,
SOCKET_ACCEPT, SOCKET_READ, or SOCKET_WRITE operation are
in progress.

e Run Mode Change operation is performed when SOCKET_OPEN,
SOCKET_ACCEPT, SOCKET_READ, or SOCKET_WRITE operation are
in progress.

o |P Address Collision detected when SOCKET_OPEN,
SOCKET_ACCEPT, SOCKET_READ, or SOCKET_WRITE operation are
in progress.

6 1 lllegal Socket Sequence, Socket Open Operation in progress or Use single SOCKET_OPEN execution for respective Socket
Connected. Instance. Do not perform SOCKET_ACCEPT operation for
Error occurs when: same socket instance.

o SOCKET_OPEN is in progress (BUSY State) and user executes
another SOCKET_OPEN instance with same sacket instance.

o SOCKET_OPEN is in progress (BUSY State) and user executes
SOCKET_ACCEPT with same socket instance.

6 2 lllegal Socket Sequence, Socket Accept Operation In progress or Use single SOCKET_ACCEPT execution for respective Socket
Connected. Instance. Do not perform SOCKET_OPEN aperation for same
Error occurs when: socket instance.

o SOCKET_ACCEPT is in progress (BUSY State) and user executes
another SOCKET_ACCEPT instance with same socket instance.

o SOCKET_ACCEPT is in progress (BUSY State) and user executes
SOCKET_OPEN with same sacket instance.

6 3 lllegal Socket Sequence, Socket configured as TCP Client.

6 4 lllegal Socket Sequence, Socket configured as TCP Server.

6 5 lllegal Socket Sequence, Socket is Connected. Make sure the Socket is not already connected with a
remote device before executing SOCKET_OPEN or
SOCKET_ACCEPT again.

6 6 llegal Socket Sequence, Socket configured as UDP. Make sure UDP Socket Instances are not used with
SOCKET_ACCEPT.

6 7 lllegal Socket Sequence, Socket is not connected. Confirm that Socket is connected with the target.

7 Socket Instance Timeout. Configure Timeout values for SOCKET_ACCEPT,
SOCKET_OPEN, SOCKET_READ, and SOCKET_WRITE
accordingly.

8 The Socket module is not initialized. Make sure the Ethernet Link is Enabled or Ethernet Cable of
Controller is connected ta the Network or resolve Contraller
IP Address conflict.

9 1 Socket Instruction Fatal Errar, Socket Instance Missing.

9 2 Socket Instruction Fatal Errar, Invalid Socket Instance.

9 3 Socket Instruction Fatal Errar, Invalid Lock Socket Instance.

9 b Socket Instruction Fatal Error, Invalid Socket Type.

9 5 Socket Instruction Fatal Error, Missing Cancel Handler.

10 1 Socket background processing Error, Address in Use.

10 2 Socket background processing Error, UDP Received a Large Packet | Make sure the SOCKET_READ Length is equal to greater than

and the Packet is larger than Socket Read length. the received packet size. Max read size is recommended.
Max size for SOCKET_READ is 256.
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ErroriD SubErrorlD code | Error description Corrective action
code
10 3 Socket background processing Error, TCP Receive Large Make sure the SOCKET_READ Length is equal to greater than
packet.Packet received is larger than the Socket Read length. the received packet size. Since client may send up to the
receive window size of 256, 256 is recommended.
10 4 Socket background processing Errar, Received RST or Disconnect Restart Controller TCP Client or Server as shown in the State
from Remote Device. Diagram. Verify the Target device that sent RST and make
sure the Target is restarted with correct state.
10 5 Socket background processing Errar, UDP Packet received from
different device, drop packet. Reserved for future.
10 6 Socket background processing Error, Queue is full. Wait for SOCKET_READ and SOCKET_WRITE queue
Error occurs when: availability for respective Socket instance.
o SOCKET_READ or SOCKET_WRITE execute four instructions far the
same Socket instance in same scan.
o Perform a SOCKET_READ when four SOCKET_READ instructions
are in BUSY state for same Socket instance.
10 1 Socket background processing Error, SOCKET_READ Parameter When the SOCKET_READ state is BUSY, do not modify the
change (Length, Offset, Data Array Size, and Data Array Variable). input parameters.
1 1 Socket background processing Fatal Error, Missing data pointer.
1 2 Socket background processing Fatal Errar, Missing Session Pointer.
1 3 Socket background processing Fatal Error, Invalid TCP or UDP Socket
pointer.
1 4 Socket background processing Fatal Errar, Invalid Socket Instance
Type.
1 5 Socket background processing Fatal Error, Socket Instance Missing.
1 6 Socket background processing Fatal Error, Invalid Socket Instance.
n 7 Socket background processing Fatal Errar, Invalid Socket State.
1 8 Socket background processing Fatal Error, Invalid Socket Type.
n 9 Socket background processing Fatal Error, TCP delete Failure.
1 10 Socket background processing Fatal Error, UDP delete Failure.
128 1 No packet available for disconnect message.
128 2 Not enough room to pre-pend the TCP header.
128 3 Packet append pointer is invalid.
128 7 Invalid Socket pointer.
128 10 Invalid type-of-service, fragment, or time-to-live option.
128 17 Invalid caller for this service.
128 18 Packet is not valid.
128 20 This component has not been enabled.
128 21 This component has already been enabled.
128 22 Listening is not enabled for the specified port.
128 26 Requested suspension was aborted.
128 33 Invalid server IP Address.
128 34 This socket is bound to another port.
128 35 Port is bound to a different socket.
128 36 Socket is not bound.
128 38 The Socket was unbound while suspended waiting for a receive
packet.
128 39 Socket was not created.
128 51 No additional listen request structures are available.
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ErroriD SubErrorlD code | Error description Corrective action

code

128 52 There is already an active listen request for this part.

128 53 Socket is not in a closed state.

128 54 The server socket supplied is not in a listen state.

128 55 No wait time was specified, the connection attempt is in progress.

128 56 Connection failed.

128 57 Request is greater than the receiver's advertised window size in
bytes.

128 b4 Another thread is suspended. Only one thread is allowed.

128 65 Disconnect failed to complete within the Timeout period.

128 66 Socket is bound.

128 69 No available Port.

128 70 Invalid Port.

128 T There is already a valid Socket pointer for this port or the specified
port does not have an active listen request.

128 7 Same as NX_SUCCESS, except a queued connection request was
processed during this call.

128 73 TCP Transmit Queue Exceeded Error.

Socket instruction status

bits

The following table describes the execution status bits for socket instructions

on page 565.

Bit Number Name Description

0 EN - Enable Bit The EN bit is set when the instruction is enabled due to a False-to-True transition,
but has not yet completed or erred.

1 EW - Enable Wait The EW bit is set when the controller detects that a Socket instruction request has

Queue Bit entered into queue.

The controller resets the EW bit when the ST bit is set.

2 ST - Start Bit The ST bit is set when the queued instruction is executing.
The ST bit is reset when the DN or ER bit is set.

3 ER - Error Bit Indicates that an error occurred while executing the instruction. The ER bit is reset
the next time the run-condition-in goes from False to True.

4 DN - Done Bit The DN bit is set when the Socket instruction completes successfully. The DN bit is
reset the next time the run-condition-in goes from False to True.

Socket instruction timing

diagrams
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Successful execution for Socket instructions on page 565 when
process is immediate

Execute {Rung Zik
Candition} it | |

StatusBits.EN
StatusBits.EW

StatusBits.5T

BUSY

StatusBits.DN, |
DONE ]

StatusBits.ER,
ERROR

Condition A: Rung condition is TRUE during instructions execution

Rung Description
Condition
1 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o ENbitis set and all other bits are cleared.

o Sacket instructions completes execution successfully.
o Qutput for DN bit and DONE is set.

234 No change in Rung condition.
5 Rung condition becomes FALSE when EN bit is cleared.
67 No change in Rung condition.
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Condition B: Rung condition is FALSE during instructions execution

Rung Condition | Description

8 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o Socket instructions completes execution successfully.
o EN bit is set and all other bits are cleared.

o Qutput for DN bit and DONE is set.

9 Rung condition becomes FALSE when:
o EN bit is cleared.

101 No change in Rung condition.

Successful execution for Socket instructions when process is
non-immediate

Execute (Rung z
Condition) s |

StatusBits.EN

StatusBits.EW

StatusBits.5T

BUSY |
StatusBits.DN,

DOME

StatusBits.ER,
ERROR
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Condition A: Rung condition is TRUE during instructions execution

Rung Condition | Description

1 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o EN bit is set and all other bits are cleared.

 Socket instructions perform background processing.

o Qutput for EW bit and BUSY is set.

o Locked Socket instructions input parameter for background processing.

2 Socket instructions start execution when:
o EW bit is cleared.
o ST bitis set.
3 Socket instructions complete execution successfully when:

o Qutput for ST bit and BUSY is cleared.
o Qutput for DN bit and DONE is set.

4 No change in Rung condition.

5 Rung condition becomes FALSE when:
o EN bitis cleared.

67 No change in Rung condition.

Condition B: Rung condition goes FALSE during instructions
execution

Rung Condition | Description

8 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o ENbit is set and all other bits are cleared.

o Socket instructions send for background processing.

o Qutput for EW bit and BUSY is set.

o Locked Socket instructions input parameter for background processing.

9 Socket instructions start execution when:
o EW bit is cleared.

o ST bit is set.

o Rung condition becomes FALSE.

10 Socket instructions complete execution successfully when:
o Qutput for ST bit and BUSY are cleared.

o Qutput for DN bit and DONE is set.

© Rung condition is FALSE.

o ENbitis cleared.
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Socket instructions fail when EN is TRUE and EW and ST are FALSE

Execute (Rung > | (
Condition) |

StatusBits.EN | | \

StatusBits. EW

StatusBits 5T

BUSY

StatusBits.DM,
DONE

StatusBits,ER, N |
ERROR

Condition A: Rung condition is TRUE during instructions execution

Rung Condition | Description

1 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o ENbitis set and all other bits are cleared.

o Socket instructions complete execution with error.
o Qutput for ER bit and error is set.

23 No change in Rung condition.

4 Rung condition becomes FALSE when:
o EN bitis cleared.

56 No change in Rung condition.

Condition B: Rung condition becomes FALSE during instructions

execution
Rung Condition Description
1 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o EN bit is set and all other bits are cleared.

o Socket instructions complete execution with error.
o Qutput for ER bit and error is set.
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Rung Condition Description

8 Rung condition becomes FALSE when:
o ENbitis cleared.

9 No change in Rung condition.

Socket instructions fail when EW is TRUE and instruction process is
non-immediate

Execute (Rung B | ]
Condlition) "

StatusBits. EN

StatusBits EW
OFE | i |

StatusBits. 5T

e A O I R S

StatusBits.DN,
DONE

I |
StatusBies.ER,

ERROR 0| L |

1 2 3 4 5 &

~
oo
uw
.
1=

11

Condition A: Rung condition is TRUE during instructions execution

Rung Condition Description

1 Rung condition becomes TRUE when:

o Sacket instructions execution is enabled.

o ENbitis set and all other bits are cleared.

o Socket instructions send for background processing.

o Qutput for EW bit and BUSY is set.

o Locked Socket instructions input parameter for background processing.
2 Socket instructions complete execution with error when:

o Qutput for EW bit and BUSY is cleared.

o Qutput for ER bit and error is set.

3.4 No change in Rung condition.

5 Rung condition becomes FALSE when:
o EN hitis cleared.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025 605



Chapter 23 Socket instructions

Rung Condition Description

6.7 No change in Rung condition.

Condition B: Rung condition becomes FALSE during instructions
execution

Rung Condition Description

8 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o EN bitis set and all other bits are cleared.

o Socket instructions send for background processing.

o Qutput for EW bit and BUSY is set.

o |ocked Socket instructions input parameter for background processing.

9 Socket instructions complete execution with error when:
o Qutput for EW bit and BUSY is cleared.

o Qutput for ER bit and error is set.

o Rung condition becomes FALSE.

o EN bit is cleared.

101 No change in Rung condition.

Socket instructions fail when ST is TRUE and instruction process is
non-immediately

Execute (Rung g I
Condition)

ool -G ¥ ., |

StatusBits.EN

StatusBits. EW |

StatusBits.5T

BUSY ‘

StatusBits.DN,
DONE

StatusBits.ER,
ERROR L

[
(]
[
i
in
h
-

[Ie]
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Condition A: Rung condition is TRUE during instructions execution

Rung Condition | Description

1 Rung condition becomes TRUE when:

o Sacket instructions execution is enabled.

o ENbitis set and all other bits are cleared.

o Socket instructions send for background processing.

o Qutput for EW bit and BUSY output is set.

o Locked Sacket instructions input parameter for background processing.

2 Socket instructions start execution when:
o EWbitis cleared
o ST hitis set.
3 Socket instructions complete execution with error when:

o Qutput for ST bit and BUSY output is cleared.
o Qutput for ER bit and error is set.

4 No change in Rung condition.

5 Rung condition becomes FALSE when:
o EN bit is cleared.

67 No change in Rung condition.

Condition B: Rung condition becomes FALSE during instructions
execution

Rung Condition Description

8 Rung condition becomes TRUE when:

o Socket instructions execution is enabled.

o ENbitis set and all other bits are cleared.

o Sacket instructions send for background processing.
o Qutput for EW bit and BUSY is set.

o Locked Socket instructions input parameter for background processing.
9 Socket instructions start execution when:

o EWbitis cleared and ST bit is set.

10 Socket instructions complete execution with error when:
o Qutput for ST bit and BUSY is cleared.

o Qutput for ER bit and error is set.

o Rung condition becomes FALSE.

o ENbit is cleared.

1 No change in Rung condition.

Socket instruction The following diagram shows a typical sequence of socket interface
transaction diagrams transactions with the controller acting as a TCP client.

Transactions for TCP Client
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User Prograrm Coritraller : 152 163.1.10 Rernote Devioe 1 192 165120

T —Socket Create—

Create Socket Response_ _ .
Irstance=1

Socket Open
IP:192.168.1.20, Port = 44007

—OpenTCFConnection—— -~ Accept Connection

~— — — -3ocket Open Response = = ©

—— _'Write Data

= ARC =
. — = -S0Cket\Write Resporse —

" The response is retdrned tothe
cortroller as soon &s the data is sent

[ DatE=ARC—— Receive Data

———%ocket Read—___

¢ __ D#a=DEF———— Send Data

Socket Read Response
e = CEF

Transactions for TCP The following diagram shows a typical sequence of socket interface

transactions with the controller as a TCP server.
Server

User Program Cortroller: 192.165.1.10 Remote Device 1 192.1651.20

———__Socket Creste
Port= 49000~ ————

Crege Socket Response— — —
{e i Irstance=1

T SocketAccept
Open TCP Connection————@l Open Connedtion
Port= 42000

_ SocketAccept Resporss

___Daa=DeF— [ sendDaa

 SocketRead

Socket Read Response — — — =
PR =[EF

——_WMrite Data
=ARC T

T Data=ABC

Era- RecetveData

— — hocke Write Regnorse

Theresponse isrstumedtothe
controller as soon asthe data is sert.

Transactions for UDP with
Open Connection
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The following diagram shows a typical sequence of socket interface
transactions for UDP communications when using the Open Connection

service to specify the destination address.

User Program Cortroller ;192168110  Remote Device ; 192.165.1 .20

__Socket Create
Port = 4500

Crege Socket Response_ _ — -
Ak Instance= 1

Socket Open
IP: 192.168.1.20, Port = 4400°

—. — -Sodvet Open Response

— wirite Data
=&BC T
———Data= ABC— . [l Receive Daafrom Port
. — — -socket\Write Resporse — 7 7 *N 2300

" The responseis recurned tothe
controller as sooh & the datais sent.

T wocketRet—r Send Dt to 102 168.1.20,

_—Data= DEF— W port 4500

i Sodiet Read Response _ _ — —
T = DEF

Transactions for UDP The following diagram shows a typical sequence of socket interface
transactions for UDP communications without using the Open Connection

without Open Connections service to specify the destination address. In this case, the controller specifies

the destination for each datagram and receives the sender's address along

with each datagram it receives.

User Prograrn Cortroller : 152165110 Remote Device: 192 1681 .20

___Socket Create
Paort = 4500

¢ Crede Socket Regponse_ _
ST Instance=1

irite Data = ARBC
IP:192.1658.1.20, Port = 4400

Receive Diakafrom Port

o — — -SOCKELVWTILE Regporse — — Data= ABC— 2400
The responseis recurned tothe
controller as sooh & the datais set.
——SocketRead— Send Datato 192.165.1.20,
——Data=DEF— "W Port4son
) Sodiet Read Response _ _ _ _
it = DEF
o L]
State machine diagrams for
TCP TCP Client using Socketinstructions on page 565
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Create TCP Socket Instance

Using “SOCKET_CREATE”
Execute “SOCKET_DELETE” or

“SOCKET_DELETEALL”

Execute
“SOCKET_OPEN"

TCP Client Bind return Error or
Bind “SOCKET_OPEN" timeout

TCP Client Bind Success

Execute “SOCKET_DELETE” or TCP Client Connect Erroror

“SOCKET_DELETEALL” “SOCKET_OPEN" timeout

TCP Client Connect Success
v (Receive TCP Server ACK)
Execute “SOCKET_DELETE” or
“SOCKET_DELETEALL"
f—

“SOCKET_OPEN" timeout

¥

TCP State change
to Establsh

Execute “SOCKET_DELETE” or
“SOCKET_DELETEALL” TCP State change to Close
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Socket instructions

TCP Server using Socket instructions

¥

Create TCP Socket Instance
. Using “SOCKET_CREATE"
Execute “SOCKET_DELETE” or
“S0OCKET_DELETEALL"

-

-.

Execute
“SOCKET_OPEN"

TCP Client Bind return Error or
Bind “SOCKET_OPEN" timeout

Execute “SOCKET_DELETE” or

“SOCKET_DELETEALL™
-

Execute "SOCKET_DELETE” or
“SOCKET_DELETEALL"
‘_

TCP Client Bind Success

TCP Client Connect Error or
“SOCKET_OPEN” timeout

Execute "SOCKET_DELETE” or
“SOCKET_DELETEALL"
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TCP Client Connect Success
(Receive TCP Server ACK)
“SOCKET_OPEN" timeout o
TCP State change
to Establsh
TCP State change to Close
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TCP State Diagram
\Eend [SYN)
\\\
\\
ived (SYN) \\\
receive
/{’_,_’-" N,
_— reset
send (SYN+ACK) received (SYN)

__4-'—"-'_'-
received (SYN+ACK)

‘ send (ACK)
send (FIN) o R received (FIN)
l _—end (FIN] T send(ACK)
~
received iFIN]
send (ACK)
R received (FIN+ACK)

~._send (ACK)

\\ send(FIN)
received (ACK) received [ACK)

received (ACK)
close » close
received (FIN)
send (ACK)
State machine diagrams for

uppP UDP Datagram with SOCKET_OPEN instruction
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>
Create UDP Socket Instance
Using “SOCKET_CREATE”

Execute “SOCKET_DELETE" or
“SOCKET_DELETEALL”
Execute “SOCKET_OPEN" :
h 4
Execute “SOCKET_DELETE” or
“SOCKET_DELETEALL"

UDP Datagram without SOCKET_OPEN instruction

UDP Bind Error

Create UDP Socket Instance
Using “SOCKET_CREATE”

Execute “SOCKET_DELETE" or
“SOCKET_DELETEALL"

-
-

First time execute UDP
“SOCKET_READ" or
“SOCKET_WRITE”

Execute "SOCKET_DELETE" or
“SOCKET_DELETEALL”

UDP Bind Error
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Chapter 24

ASCII

String manipulation instructions

Use String manipulation instructions to alter a sequence of symbols that are
chosen from a set or alphabet to change the output status. To read input
strings containing special characters correctly, input the string characters
after the program containing the function block instance is online.

Instruction

Description

ASCII on page 615

Returns the ASCII code for characters in a string. Character -> ASCII code.

CHAR on page 617 Returns a one character string for an ASCII code. ASCII code -> character.
DELETE on page 618 | Deletes characters from a string.

FIND on page 620 Locates and pravides the position of sub-strings within strings.

INSERT on page 622 | Inserts sub-strings at user-defined positions within strings.

LEFT on page 624 Extracts characters from the left side of a string.

MID on page 626 Extracts characters from the middle of a string.

MLEN on page 628 | Calculates the length of a string.

REPLACE on page 631 | Replaces parts of a string with new sets of characters.

RIGHT on page 629 | Extracts characters from the right side of a string.

Returns the ASCII code for characters in strings.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN BOOL Instruction enable.
TRUE - display the ASCII code for characters.
FALSE - no display operation.
Applies to Ladder Diagram programs.
IN STRING Any non-empty string.
Pos DINT Position of the selected character in set [1.. len](len is the length of the IN string).
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Parameter Parameter Type | Data Type Description
ASCII Output DINT ASCII code of the selected character (in set [0 .. 255]) yields 0 is Pos is out of the string.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

616

ASCII Function Block Diagram example

ASCII Ladder Diagram example

ASCII
EM ENO

=M ASCI 4=

ASCII Structured Text example

position = 1:
code = ARCII(in, position):
AICITH

DIMT ASCIICSTRIMNG IM, DIMT Pos)
Character - = 43CII code

(* ST Equivalence: *)

FirstChr := ASCII (message, 1);

(* FirstChr is the ASCII code of the first character of the string *)
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CHAR (ASCII code to string

character)

Results

a5 Vaniable Monitesing
User Gilobal Varsables - MicroB50  Local Variables - RA_ASCI_LD | System Variables - Micro350 | 1O - Micra280 [4[* |

&= (] x

I1
code

m—_—n

ETAIMG -

s DINT -

Oose

Returns a one character string for an ASCII code. ASCII code -> character.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - provide a single character string.
FALSE - no operation.
Applies to Ladder Diagram programs.
Code Input DINT ASCll code in set [0 .. 255].
CHAR Output STRING One character string.
The character has the ASCII code given in input code.
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

CHAR Function Block Diagram example
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CHAR Ladder Diagram example

CHAR

EMN EMO
code ] [ character

=t Code CHAR 4=

CHAR Structured Text example

1! code := 97;
2 character := CHAR [code);
CHARY]

STRING CHAR(DIMT Code)

A3 code -= Characker

(* ST Equivalence: *)

Display := CHAR (value +48);
(* value is in set [0..9] )

(* 48 is the ascii code of '0' *)

(* result is one character string from '0' to '9' *)

Results

a2l Variable Monitoring — | =

|User Global Variables - Micro850)  Local Variables - RA_CHAR_LD  System Variables - Micro850 140 - Micro850 [4 | |

H - ot

- gt - gt
. code

. D character

(RE DINT -

97

Close

DELETE (delete sub-string) Deletes characters from a string.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description

EN Input BOOL Instruction enable.

TRUE - delete specified part of a string.
FALSE - no operation.

Applies to Ladder Diagram programs.

IN Input STRING Any non-empty string.

NbC Input DINT Number of characters to be deleted.

Pos Input DINT Position of the first deleted character
(first character of the string has position 1).

DELETE Output STRING Output is:

o a modified string.

o an empty string (if Pos <1).

o the initial string (if Pos > IN string length).
o the initial string (if NbC <= 0).

ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.

DELETE Function Block Diagram example
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FIND (find sub-string)

620

DELETE Ladder Diagram example

DELETE
EM END
in ' [ output
=M DELETE 4=
nbc
=t MbC
position '
=t Pos

DELETE Structured Text example

DELETE |

STRIMG DELETE(STRIMG IM, DIMT MbZ, DIMT Pos)
Delete sub-string

i nbo o= 3y
2! position := Z;
3 output := DELETE(in, nkbc, position):

(* ST Equivalence: *)

complete_string := INSERT CABCD’,”EFGH’, 5); (* complete_string is
'ABCDEFGH ' *)

sub_string := DELETE (complete_string, 4, 3); (* sub_string is 'ABGH ')

Results

82 Variable Monitoring — m| 4
User Global Variables - MicroB50  Local Variables - RA_DELETE_LD  System Variables - Mcro850  1/0 - Micro850 * [+]

. LogicalValue | PhysicalValue | InitialValue | Lock |  DataType
i = . B =

B e N/A STRING -

. == 2 HA DIMT g
I ) - (S O B S

W [esiicn 2 Hz DINT =

R e |

l Choga '

Locates and provides the position of sub-strings within strings.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - locate position within strings.
FALSE - no locate operation.
Applies to Ladder Diagram programs.
In Input STRING Any non-empty string.
Pat Input STRING Any non-empty string (Pattern).
FIND Output DINT Output is:
o (if the sub string Pat is not found.
o the position of the first character of the first occurrence of the sub-string Pat
(first position is 1)
This instruction is case sensitive.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.

FIND Function Block Diagram example

FIND Ladder Diagram example

FIND

EN END

pattern

F In FIND 4=

result

: Pat
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FIND Structured Text example

F IND|

DIMT FIND(STRIMG In, STRIMG Pat)
Find sub-skring

1! result := FIND(in, pattern):
(* ST Equivalence: *)
complete_string := 'ABCD' + 'EFGH"; (* complete_string is 'ABCDEFGH ' *)

found := FIND (complete_string, 'CDEF'); (* found is 3 )

Results

85 Variable Monitoring e O *

User Global Varisbles - Microg50  Local Varisbles - RA_FIND_LD  System Varisbles - Mico350 14O - Micro350 [ 4|+

- ot - gt
in abed ({F | |STRING -
| |STRING

patterm be (T 5
N A [ S CIR—

.“ LogicalValue | PhyzicalValue | InitialValue Data Type
B - ot :

INSERT (iI'ISEI't Stl'il'lg) Inserts sub-strings at user-defined positions within strings.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type Data Type Description

EN

Input BOOL Instruction enable.

TRUE - insert sub-strings in a string.
FALSE - no operation.

Applies to Ladder Diagram programs.

622
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Parameter Parameter Type Data Type Description
IN Input STRING Initial string.
Str Input STRING String to be inserted.
Pos Input DINT Position of the insertion
the insertion is done before the position
(first valid position is 1).
INSERT Output STRING Modified string. Can be:
o empty string if Pos <=0
o concatenation of both strings if Pos is greater than the length of the IN string
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.

INSERT Function Block Diagram example

INSERT Ladder Diagram example

INSERT
EM ENOD

| mitizl String

InsertedString

Pasition

i INSERT 4=

- Sitr

Maodified String

+ Fos

INSERT Structured Text example

2|

| Position
Hodified3tring

INZERTI

STRIMG INSERT(STRIMNG IM, STRIMG Str, DIMT Pos)
Insert string

i= 3

= INSERT(InitialString, Inserted3tring, Posiciaon];
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(* ST Equivalence: *)
MyName := INSERT ('Mr JONES', 'Frank ', 4);
(* MyName is 'Mr Frank JONES' )

Results

o3 Variable Monitoning - m] b4

User Clobial Watabies - Micro50  Local Variables - FA_MSERT_LD | Sysers Voriabies - MicroBS0 L0 » Nacenc50[ 1 | #

Clase
LEFT (extract left of a Extract characters from the left side of a string.
sting) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.

TRUE - calculate number of characters from left side of string.
FALSE - no operation.

Applies to Ladder Diagram programs.

IN Input STRING Any non-empty string.

NbC Input DINT Number of characters to be extracted. This number cannot be greater than the
length of the IN string.

LEFT Output STRING Left part of the IN string (its length = NbC). Can be:

e empty string if NbC <=0
o complete IN string if NbC >= IN string length

ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
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LEFT Function Block Diagram example

LEFT Ladder Diagram example
LEET

EN ENO
in ' [ output
== [N LEFT s=r

number

LEFT Structured Text example

LEFT{|

STRIMG LEFT{STRIMG IM, DINT MNbi)
Extract left af a skring

1 number = 3;
2. output := LEFT(in, number);

(* ST Equivalence: *)

complete_string := RIGHT (12345678, 4), LEFT ('12345678', 4), 5;
(* complete_string is '56781234'

the value issued from RIGHT call is '5678'

the value issued from LEFT call is '1234')
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MID (extract middle of a

Results

o5 Wariakde Monitoring - O b
Lbser Gobial Variabdes - Micem850 Lol Variables - RA_LEFT_LD  Sysbem Vorishles - MBS0 L0 - Biorol50 040"

[T e coveatvae] Poyscavote] ittt Lok aatee |
|| - o - o - o

. n abodel M | STRING -
. ey 3 M ] [T =
I I S (S I NN
& P——

—

Extract characters from the middle of a string. Use the position and number
of characters provided to calculate the required parts of strings.

string)
Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Instruction enable.
TRUE - generate portion of a string.
FALSE - no generate operation.
Applies to Ladder Diagram programs.
IN Input STRING Any non-empty string.
NbC Input DINT Number of characters to be extracted cannot be greater than the length of the IN
string.
Pos Input DINT Position of the sub-string. The sub-string first character will be the ane pointed to
by Pos (first valid position is 1).
MID Output STRING Middle part of the string (its length = NbC).
When the number of characters to extract exceeds the length of the IN string, NbC is
automatically recalculated to get the remainder of the string only. When NbC or Pos
are zero or negative numbers, an empty string is returned.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
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MID Function Block Diagram example

MID Ladder Diagram example

Mo
+ EN EMNO
- : CH———
o .- 14 [51]H] -. o
nomber | '
| W
S il

MID Structured Text example

HIck

STRIMNG MID{STRING IM, DIMT MNbC, DIMT Pos)
Extract middle of a string

1 number := 3:
2i position = Z;
3 middle := MID{in, nuwber, position);

(* ST Equivalence: *)
sub_string := MID (‘abcdefgh’, 2, 4);

(* sub_string is 'de' ¥)

Results

B Waniable Monitering - [} =

Liser (sobal ‘Variables - Mz 880 Local Vorisbies - AA_MID LD Systern Wadables - Miorn880 140 - MieroB280 4 [+
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String manipulation instructions

MLEN (string Iength) Calculates the length of a string.

628

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8o0 Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter

Parameter Type Data Type Description

EN

Input BOOL Instruction enable.

TRUE - calculate length of string.
FALSE - no operation.

Applies to Ladder Diagram programs.

Input STRING Any string.

MLEN

Output DINT Number of characters in the IN string.

ENO

Output BOOL Enable output.
Applies to Ladder Diagram programs.

MLEN Function Block Diagram example

MLEN Ladder Diagram example
MLEN

EM ENOD

in | | number

=M MLEN 4=

MLEN Structured Text example

MLEN

CIMT MLEN(STRING IN)
Get skring lengkh

1 nubker := HLEN(in);
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RIGHT (extract right of a

string)

(* ST Equivalence: *)

nbchar := MLEN (complete_string);
If (nbchar < 3) Then Return; End_if;
prefix := LEFT (complete_string, 3);

(* this program extracts the 3 characters on the left of the string and puts the
result in the prefix string variable. Nothing is done if the string length is less
than 3 characters *)

Results

5 Variable Monitaring - a *
User Ginkeal Variobles - MomB50  Local Vadebles - RA_MLEN_LD  Symiem Varables - Miomd50 140 - Mo B30 | * [

T T T T T
El - - w -

n abodef A STRING -
|
[ | ECET) NN TR N i L
d e
Coge

Extract characters from the right side of a string.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type Data Type Description

EN Input BOOL Instruction enable.
TRUE - extract specified number of characters from the right end of the string.
FALSE - no operation.
Applies to Ladder Diagram programs.

IN Input STRING Any non-empty string.

NbC Input DINT Number of characters to be extracted. This number cannot be greater than the

length of the IN string.
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Parameter Parameter Type Data Type Description

RIGHT Output STRING Right part of the string (length = NbC). Can be:
o empty string if NbC <=0
o complete string if NbC >= string length

ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.

RIGHT Function Block Diagram example

RIGHT Ladder Diagram example

RIGHT

EM END

in | | output

=N RIGHT =
nbc ]

RIGHT Structured Text example

RIGHTI
STRING RIGHT{STRIMG IM, DIMNT MNBC)
Extrack right of a string

1 nho = 2}
2{ output := RIGHT(in, nbc);

(* ST Equivalence: *)

complete_string := RIGHT (12345678, 4), LEFT ('12345678', 4),5;
(* complete_string is '56781234'

the value issued from RIGHT call is '5678'

the value issued from LEFT call is '1234'

)
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REPLACE (replace

Results

! Variable Menitoring i | by

User Global Variables - Micro850  Local Variables - RA_RIGHT_LD  System Variables - Micro850 10 - Micro850[+ [ |

B - o8 "~

'ﬂf"

. in abede N/, ~ 5TRING J
. nbe 2 N/, ~ DINT i
[ Close |

Replaces parts of a string with new sets of characters.

Sllb'stl'il'lg) Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
Use this table to help determine the parameter values for this instruction.
Parameter Parameter Type Data Type Description
EN Input BOOL Function enable.
TRUE - replace parts of strings with new characters.
FALSE - no operation.
Applies to Ladder Diagram programs.
IN Input STRING Any string.
Str Input STRING String to be inserted (to replace NbC chars).
NbC Input DINT Number of characters to be deleted.
Pos Input DINT Position of the first madified character
(first valid position is 1).
REPLACE Output STRING Modified string. The NbC characters are deleted at position Pos, then the
substring Stris inserted at this position. Can be:
e empty string if Pos <=0
e strings concatenation (IN+Str) if Pos is greater than the length of the IN string
o initial string IN if NbC <= 0
ENO Output BOOL Enable output.

Applies to Ladder Diagram programs.
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REPLACE Function Block Diagram example

REPLACE Ladder Diagram example

REPLACE
EM EMO

in

= | REPLACE 4=
str ]

=t Sir
nbec

=t NbiC
pos

=t Fos

REPLACE Structured Text example

REFPLACE(]|

output

Replace sub-string

STRIMG REPLACE(STRIMG IM, STRIMG Str, DINT MBC, DIMT Pos)

nhe 1= 4
i pos = 2}
3. output := REPLACE(in, str,

nhe, pos):

Replacing a part of a string with a new set of characters.

(* ST Equivalence: *)

MyName := REPLACE (Mr X JONES, 'Frank/, 1, 4);

(* MyName is 'Mr Frank JONES' *)
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String manipulation instructions

Results

- Variable Monitoring

- O X

User Global Variables - Micro850  Local Variables - RA_REPLACE LD System Variables - Micro850 /0 - Micro85/ ¢ | |

.“ Logical ¥alue | PhysicalValue
] oy

i  EE M
N/

B

. 4

. poz M ]
|

nbc
2
atr aghi M
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Chapter 25

Timer instruction
configuration

TOF (timer, off-delay)

Timer instructions

Use Timer instructions to control operations based on time.

Instruction Description
TOF on page 635 | Off-delay timing. Increase an internal timer up to a given value.

TON on page 637 | On-delay timing. Increase an internal timer up to a given value.

TONGFF onpage | Delay turning on an output on a true rung and then delay turning off the output on the false rung.
639

TP on page 642 Pulse timing. On a rising edge, increases an internal timer up to a given value.

=~

RTO on page 64 Retentive timing. Increases an internal timer when input is active but does not reset the internal
timer when input changes to inactive.

DOY on page 646 | Turn on an output if the value of the real-time clock is in the range of the Year Time setting.
TDF on page 648 | Computes the time difference between TimeA and TimeB.

[am)

TOW on page 65 Turns on an output if the value of the real-time clock is in the range of the Time of Week setting.

Time accuracy refers to the time between the moment the processor enables a
timer instruction and the moment the processor completes the timed
interval.

The processor uses the following information from the timer instruction on

page 635:

e Timer - The timer control address in the timer area of data storage.

e Time Base - Determines how the timer operates.

e Preset - Specifies the value that the timer must reach before the
processor sets the done bit.

Accumulated value - The number of time increments the instruction
has counted. When enabled, the timer updates this value continually.

Increases an internal timer up to a given value.
Operation details:

o Ifthe EN parameter is used with this instruction block, the timer starts
incrementing when EN is set to TRUE, and continues to increment
even if EN is set to FALSE.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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Chapter 25 Timer instructions
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
TOE'T
TOF
M
FIT
Use this table to help determine the parameter values for this instruction.
Parameter Parameter type Data type Description
IN Input BOOL Input contraol.
TRUE - Falling edge detected, starts increasing internal timer.
FALSE - Rising edge detected, stops, and resets internal timer.
PT Input TIME Maximum programmed time.
See Time data type.
0 Output BOOL TRUE - total time is not elapsed.
FALSE - total time has elapsed.
ET Output TIME Current elapsed time. Possible values range from Oms to 1193h2m47s294ms.
TOF timing diagram
M
Q
PT
ET
a L

636

TOF Function Block Diagram example

——ToET
] TOF
T N O T e —
MaxTime

rPT o

e ——
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TOF Ladder Diagram example

TOF 1
TOF

MaxTime | [ elapse

TOF Structured Text example

ToF 1
waid TOF_1({BC0L TN, TIME PT)
Type : TOF, Off-delay timing

1 MaxTime := TH3s:

2 TOF 1({in, MaxTime):
g outputii= TOF 1.0;
4 elapse: s BanE L ET;
Results

& Variable Monitoring

| Global Yariables - Micra10 | Local Variables - UntitledST | Sypstern Yanables - Micn 4 *
Logical¥alue | Phyzical'¥alue | Lock

~ gt ~ ofl ~ o] <
3 ES I 7SS O FE
b &= Time TH3s B A4, TIME
oLt + [ BOOL
elapse TH2218mz I A, TIME
+ TOF_1 TOF

e
k. Cancel

TON (timer, on_de|ay) Increases an internal timer up to a given value.
Operation details:

e Do notuse a jump to skip over a TON instruction block in a Ladder
Diagram (LD). If a jump is used, the TON timer continues after the
elapsed time.

e For example: Rung 1 contains a jump; rung 2 contains a TON
instruction block with an elapsed time of 10 seconds; enable the jump
from rung 1 to rung 3; disable the jump after 30 seconds; the elapsed
time is 30 seconds - not 10 seconds as defined in the elapsed time.
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Chapter 25 Timer instructions

e Ifthe EN parameter is used with TON, the timer starts incrementing
when EN is set to TRUE, and continues to increment even if EN is set
to FALSE.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

TON T
TON

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type Data type Description

IN Input BOOL Input control.
TRUE - If rising edge, starts increasing internal timer.
FALSE- If falling edge, stops and resets internal timer.

PT Input TIME Maximum programmed time defined using Time data type.
0 QOutput BOOL TRUE - programmed time has elapsed.
FALSE - programmed time has not elapsed.
ET Output TIME Current elapsed time. Possible values range from Oms to 1193h2mé47s294ms.
TON timing diagram

o T LM
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TON Function Block Diagram example

TON T
] TOM _
T m
e I S R
b A
TON Ladder Diagram example
TOM_1
TOM
1§ a
MaxTime elapse
=+ ET Bl

TON Structured Text example

TON 1
woid TON_1(EBO0L IN, TIME PT)
Type : TOM, On-delay timing

1 MaxTime := TH3is:

2 TON 1{in, MaxTime):
3. output := TON 1.0Q:
4 elapse := TON 1.ET:
Results

& Variable Monitoring

| Global Variables - I'-.-1in:r|:|81EI[ Lacal ¥ariables - UntitledS T | Syztern Variable: 4 *

Logical¥alue | PhysicalValue | Lock E

- :#“ - :#“ - :#“
b anT irne TH3z TIM
outpLt N .-".-'1‘-. BOC
elapse TH12433m= M A, TIk
+ TOM_1 Tak

o Comen )

Delays turning on an output on a true rung, then delays turning off the
output on the false rung.

TONOFF (time-delay, on,
off)
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Chapter 25 Timer instructions
Operation details:

e Ifthe EN parameter is used with TONOFF, the timer starts
incrementing when EN is set to TRUE, and continues to increment
even if EN is set to FALSE.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.
i TONOFE T R
TOMOFF :
- [ O
=T ET =
» FTOF
b >
Use this table to help determine the parameter values for this instruction.
Parameter Parameter type Data type Description
IN Input BOOL Input contraol.
TRUE - Rising Edge detected (IN turns from 0 to 1):
o start the On-delay timer (PT).
o if Programmed Off--delay time (PTOF)is not elapsed, restart the On-delay (PT) timer.
FALSE - Falling Edge detected (IN turns from 1to 0):
o if Programmed On-delay time (PT) is not elapsed, stop PT timer and reset ET.
o if Programmed On-delay time (PT) is elapsed, the start the Off-delay timer (PTOF).
PT Input TIME The on-delay time setting defined using the Time data type.
PTOF Input TIME The off-delay time setting defined using the Time data type.
0 Output BOOL TRUE - the Programmed On-delay time is elapsed and Programmed Off-delay time is not
elapsed.
ET Output TIME Current elapsed time. Possible values range from Oms to 1193h2m47s294ms.
If the Programmed On-delay time is elapsed and the Off-delay timer is not starting, the
elapsed time (ET) remains at the on-delay (PT) value. If the Programmed Off-delay time is
elapsed and the Off-delay timer is not starting, the elapsed time (ET) remains at the
off-delay (PTOF) value until the rising edge occurs again.

640

TONOFF Function Block Diagram example

i TONCFE T

TONOFF

S — O T —
Un% L pT ET 4t elapse -

&—G  PTOF

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 25

Timer instructions

TONOFF Ladder Diagram example

OnDelay

OftDelay

TONOFF 1
TONOFF
1M a
elapse
- PFT Efi 4=
=+ FTOF

TONOFF Structured Text example

TONOFF 1

|

void TONOFF_1(EQOL IN, TIME PT, TIME PTOF)

Type ; TONCFF, Delay an oukput-ondtrue), then delay an output-offifalse),

1 OnDelay := T#3s:

2. OffDelay := T#Gs:

3. TOMOFF 1i{in, OnDelay, OffDelay):
4 putput := TONOFF 1.Q;

5. elapse := TONOFF_1.ET;

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025

641



Chapter 25 Timer instructions

Results

& Variable Monitoring

| Global Yariables - MicraB10 | Lacal Variables - UnfitledST | System Yariables - Micro81 4 ¥

Logical¥alue | Physical¥alue | Lock | DataType
- st - & - bt - gt
> _-z-m- oL

OnDelay TH3z M2 TIME -
OfDelay THA: M A .' | TIME -

outpLt I, | BOOL -

elapze TH#1z60mz [ | TIME =

+ TOMOFF_1 || TOWOFF -~

o (e

&l Variable Monitoring

- |Ef - b - ﬂf‘ - gf]
, _-E-m 300
OnDelay TH3z TIME -
DD elayp TH5: N.-".":". TIME -
oLtpLt s [ i, | | BOOL -
elapse TH1 z446m= Y | TIME -
+ TOMOFF_1 [ TOMOFF -

o

TP (pulse tlmlng) pn arising edge, 1ncrea§es a.n internal timer up to a given value. If the timer
is elapsed, the internal time is reset.

Operation details:

o Ifthe EN parameter is used with TP, the timer starts incrementing
when EN is set to TRUE, and continues to increment even if EN is set
to FALSE.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

TR 7
i
IM
FIT
Use this table to help determine the parameter values for this instruction.
Parameter Parameter type | Data type Description
IN Input BOOL TRUE - If rising edge, starts increasing internal timer (if not already increasing).
FALSE - if timer has elapsed, resets the internal timer.
Any change to IN during counting has no effect.
PT Input TIME Maximum programmed time defined using the Time data type.
0 Output BOOL TRUE - timer is counting.
FALSE - timer is not counting.
ET Output TIME Current elapsed time.
Possible values range from Oms to T193h2m47s294ms.

TP timing diagram

TP Function Block Diagram example

T TETR
z TP
T N el e P
MaxTime L PT ET 1 elapse
e —
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TP Ladder Diagram example

TP 1
TP

MaxTime ] [ elapse

- PT =+

TP Structured Text example

TF 1fi
waid TP_1(BOCL IN, TIME PT)
Type : TP, Pulse timing

1 MaxTime := TH#3s;
2 TP _1iin, MaxTime):
g output:ii=JFREHG:
4 selapseans TRELET;
Results

& Variable Monitoring

| Global ¥ ariables - Micra10 | Local Variables - UntiledST | System Variables -1 ¢ %
Logical¥alue | Phyzsical¥alue | Lock m

| ~ ol < pEl
» _-E-mlﬂl 0L
b axTime TH3z TIME
autpLt ¥ [ s BOOL
elapse THE33ms M o, TIME
+ TP_1 TP

0
Cancel

Increases an internal timer when input is active, but does not reset the
internal timer when input changes to inactive.

RTO (retentive timer,
on-delay)

Operation details:

e Micro810 or Micro820 controllers, the RTO internal timer does not
persist through a power cycle by default. To persist the internal timer,
set the Retained configuration parameter to true.

e Micro830 or Micro8s0 controller, the RTO internal timer persists

through a power cycle.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

f HTQ T %
RTO
+ N Q=

+ RST ETe

l[F"T

Use this table to help determine the parameter values for this instruction.

Parameter Parameter type Data type Description

IN Input BOOL Input control.
TRUE - Rising edge, starts increasing internal timer.
FALSE - Falling edge, stops and does not reset the internal timer.

RST Input BOOL TRUE - Rising edge, resets the internal timer.

FALSE - Does nat reset internal timer.
PT Input TIME Maximum programmed on-delay time. PT is defined using the Time data type.
0 Output BOOL TRUE - Programmed on-delay time is elapsed.

FALSE - Program on-delay time has not elapsed.

ET Output TIME Current elapsed time.
Values range from Oms to 1193h2m47s294ms.
ET is defined using the Time data type.

RTO timing diagram example

Timer Enable Bit {IN) m | | |

Reset Instruction (RST)

Timer Done Bit (Q)

Preset Value (PT)

Elapsed Time Value (ET)
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Timer instructions

DOY (check year for
real-time clock)

646

RTO Function Block Diagram example

[
[
e —

i RTO T
RTO

ki O eoau 2
BT e 2 ™

r PT

RTO Ladder Diagram example

ETO_1
RTO
IM Q
reset elapse
— RST EI— -
MaxTime
= Frr

RTO Structured Text example

RTO_ 1]

void RTO_1({BOOL IN, BOOL RST, TIME PT)
Type : RTO, Delay an output-on(true). Retain elapsed time until reset.

1i MaxTime := T#3s;

2 RTO 1(in, reset, MaxTime);
g puLput S—SRTE 1.6

4 elapse := RTC 1_ET;

Turns on an output when the value of real-time clock (RTC) is in the range of
the Year Time setting.

Operation details:

If RTC is not present, the output is always off.

Configure the Time input parameters with valid ranges as specified in
the DOYDATA Data Type. An invalid value faults the controller when
TimeX.Enable is set to TRUE and an RTC is present and enabled.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.

Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025



Chapter 25 Timer instructions

This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - perform the operation.
FALSE - do not perform the operation.
TimeA Input DOYDATA Year Time Setting of Channel A.
Use the DOYDATA data type to configure TimeA.
TimeB Input DOYDATA Year Time Setting of Channel B.
Use the DOYDATA data type to configure TimeB.
TimeC Input DOYDATA Year Time Setting of Channel C.
Use the DOYDATA data type to configure TimeC.
TimeD Input DOYDATA Year Time Setting of Channel D.
Use the DOYDATA data type to configure TimeD.
Doy Output BOOL If TRUE, the value of the real-time clock is in the range of the Year Time setting of
any one of the four channels.
DOYDATA Data Type
The following table describes the DOYDATA data type.
Parameter Data Type Description
Enable BOOL TRUE:Enable; FALSE:Disable
YearlyCenturial BOOL Type of timer (0:Yearly timer; T:Centurial timer).
YearOn UINT Year On value (must be in set [2000...2098]).
MonthOn USINT Month On value (must be in set [1..12]).
Day0n USINT Day On value (must be in set[1...31], determined by "MonthOn" value).
YearOff UINT Year Off value (must be in set [2000...2098]).
MonthOff USINT Month Off value (must be in set [1..12]).
DayOff USINT Day Off value (must be in set [1...31], determined by "MonthOff" value).
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DOY Function Block Diagram example

DOY Ladder Diagram example

Doy
EM DOY 4=—

il

= Timed
5 4

=t TimeB
C

=t TimeC
5 4

= TimeD

DOY Structured Text example

eyl |

BOCL DOWDCYDATA Times, DOYDATA Times, DOYDATA TimeC, DOYDATA TimeD)
Turn on outpuk when real-time clock value is within year range.

1 gutput := DOYi{k, B, C, Dj:
(* ST Equivalence: *)
TESTOUTPUT := DOY(TIMEA1, TIMEB1, TIMEC1, TIMED1) ;
TDF (time difference) Compute the time difference between TimeA and TimeB.

Languages supported: Function Block Diagram, Ladder Diagram, Structured
Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Type | Data Type Description
EN Input BOOL Instruction enable.
TRUE - perform current computation.
FALSE - there is no computation.
Applies to Ladder Diagram programs.
TimeA Input TIME The start time for time difference computation.
TimeB Input TIME The end time for time difference computation.
ENO Output BOOL Enable output.
Applies to Ladder Diagram programs.
TOF Output TIME The time difference for the two time inputs.
TDF is name or PIN ID

TDF Function Block Diagram example

TDF Ladder Diagram example

TOF
= EMO

Timeh

TimeB

output

= TimeA TDF 4=

=t TimeB
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TOW (check week for
real-time clock)

TDF Structured Text example

ToFl
TIME TDF{TIME Timea, TIME TimeB)
Compute time difference,

1 Timek := T#10s;
2 TimeE := THSs:
3! output := TDF(Timeld, TimeR);

(* ST Equivalence: *)
TESTTIMEDIFF .= TDF(TESTTIME1, TESTTIME2) ;

Results

& Variable Monitoring

Tirnied,
TirmeB
output

Turns on an output if the value of the real-time clock (RTC) is in the range of

the Time of Week setting.

Operation details:

e Ifan RTC is not present, the output is always off.

e Configure the Time input parameters with valid ranges as specified in
the TOWDATA Data Type. An invalid value faults the controller when
TimeX.Enable is set to TRUE and an RTC is present and enabled.

Languages supported: Function Block Diagram, Ladder Diagram, Structured

Text.
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This instruction applies to the Micro810, Micro820, Micro830, Micro8so,
Micro870 controllers and Micro8oo Simulator.

Use this table to help determine the parameter values for this instruction.

Parameter Parameter Data Type Description
Type
EN Input BOOL Instruction enable.
When EN = TRUE, perform the operation.
When EN = FALSE, do not perform the operation.
TimeA Input TOWDATA Day Time Setting of Channel A.
Use the TOWDATA Data Type to define TimeA.
TimeB Input TOWDATA Day Time Setting of Channel B.
Use the TOWDATA Data Type to define TimeB.
TimeC Input TOWDATA Day Time Setting of Channel C.
Use the TOWDATA Data Type to define TimeC.
TimeD Input TOWDATA Day Time Setting of Channel D.
Use the TOWDATA Data Type to define TimeD.
Tow Output BOOL If TRUE, the value of the real-time clock is in the range of the Day Time setting of any one
of four channels.
TOWDATA Data Type
The following table describes the TOWDATA data type:
Parameter Data Type Description
Enable BOOL TRUE: Enable; FALSE: Disable.
DailyWeekly BOOL Type of Timer (0:daily timer; 1:weekly timer).
DayOn USINT Day of Week On value (must be in set [0...6]).
HourOn USINT Hour On value (must be in set [0...23]).
MinOn USINT Minute On value (must be in set [0..59]).
Day0ff USINT Weekday Off value (must be in set [0...6]).
HourOff USINT Hour Off value (must be in set [0...23]).
MinOff USINT Minute Off value (must be in set [0...59]).
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TOW Function Block Diagram example

TOW Ladder Diagram example

TOW
EM TOW

Timeh

= Time&
TimeB ]

=t TimeB
Timel ]

=t TimeC
TimeD |

= TimeD

TOW Structured Text example

Tow)

BOOL TOWTOWDATA Timed, TOWDATA TimeB, TOWDATA TimeC, TOWDATA TirmeD)
Turn on output when real-time clock valoe is within week range,

1 output = TOW[Timed, TimeE, TimeC, Timel]):
(* ST Equivalence: *)

TESTOUTPUT := TOW(TIMEA, TIMEB, TIMEC, TIMED) ;
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Results
~ ofl v ol T~ o] T o v ofl
= Timed, TOWDAT, -
Timed, Enable ¥ [ A, BOOL
Tirned, D ailyisfeeky s I A, BOOL
Timed,. Daydn 1 P A USIMNT
Timed. HourOn 10 IR USIMNT
Timed, binDn 20 PR USIMNT
Timned, [ ap0ff 2 PR USIMNT
Timed, HourDff 15 P A USIMNT
Timned, binOif an I AR USIMNT
(B - Times TOWDAT, -
TimeB.Enable v P BOOL
TimeB . D ailyiwfeekiy s I A, BOOL
TimeB.Day0n 2 P A USIMNT
TimeE HourOn 15 R ErY USIMT
TimeB.MinOn 20 P USIMNT
TimeB. D1 ap0ff % PR USIMNT
TimeB. Hourff 10 P A USIMNT
TimeB . binOif an PR USIMNT
(B - TimeC TOWDAT: -
TimeC.Enable + P A BOOL
TimneC.Dailyiwfeeky ¥ I A, BOOL
TimeC.Day0n 3 PR USIMNT
TimeC. HourDn 20 [ ErY USIMT
TimeC.MinDn 10 P A USIMNT
TimeC. D1 ap0ff 4 P AR USIMNT
TimeC.HourDff 5 IR USIMNT
TimeC. Minif 213] PR USIMNT
- TimeD TOWDAT: -
TimeD!.Enable s P A BEOOL
Tirnelr . Dailtweekly ¥ I A, BOOL
TimeD.['ay0n 5 A USINT
TimeD . HourQn 10 R ErY USIMT
TimeD. MinOn 15 P A USIMNT
TimeD. D ap0ff E PR USIMNT
TimeD. HourOff 5 P USIMNT
TimeD. binOff a0 AR USINT
DR [ m Jua | m oo
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ANY_TO_BOOL operator 257
ANY_TO_BYTE operator 258
ANY_TO_DATE operator 259
Index ANY_TO_DINT operator 261
ANY_TO_DWORD operator 262
ANY_TO_INT operator 263
ANY_TO_LINT operator 264
ANY_TO_LREAL operator 265
ANY_TO_LWORD operator 266
ANY_TO_REAL operator 267
- operator 36 ANY_TO_SINT operator 268
* ANY_TO_STRING operator 268
ANY_TO_TIME operator 270
ANY_TO_UDINT operator 271

* tor 86
operator ANY_TO_UINT operator 272

/ ANY_TO_ULINT operator 273
ANY_TO_USINT operator 274
/ operator 78 ANY_TO_WORD operator 275
ARD function block 11
+ arithmetic
ABS function 63
+operator 68 ACOS function 65
< ACOS_LREAL function 66
addition operator 68
<operator 243 ASIN function 69
<= operator 245 ASIN_LREAL function 71
<> operator 245 ATAN function 72
ATAN_LREAL function 74
= COS function 75
COS_LREAL function 77
= operator 237 division operator 78
EXPT function 80
> LOG function 82

MOD function 83
MOV operator 85
multiplication operator 86

> operator 240
>=operator 242

1 Neg operator 88
POW function 89
16ain operator 85 RAND function 91
SIN function 92
A SIN_LREAL 94
SORT function 95
ABL function block 103 subtraction operator 96
ABS function 63 TAN function 98
ACB function block 109 TAN_LREAL function 99
ACL function block 105 TRUNC function 101
ACOS function 65 arithmetic operations
ACOS_LREAL function 66 16ain operator 85
addition operator 68 ARL function block 113
advanced control blocks ASCII function 615
SCALER 507 ASIN function 69
AFl 523 ASIN_LREAL function 71
AHL function block 107 ATAN function 72
alarms ATAN_LREAL function 74
LIM_ALRM function block 59 AVERAGE function block 277
AND operator 148 AWA function block 115
AND_MASK function 123 AWT function block 117
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binary operations
AND_MASK function 123
NOT_MASK function 131
OR_MASK function 132
ROL function 134
ROR function 135
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TON 637
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TRIMPOT_READ 390
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AND_MASK 123
ASCIl 615
ASIN 69
ASIN_LREAL 71
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ATAN_LREAL 74
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DELETE 618
DOY 646
EXPT 80
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LEFT 624
LIMIT 520
LOG 82
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MIN 284
MLEN 628
MOD 83
MUX4B 157
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OR_MASK 132
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RHC 346
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SHL 137
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Rockwell Automation Publication 2080-RMO0TM-EN-E - May 2025

uiC 395
uiD 396
UIE 398
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SCALER 507
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interrupt
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UIF function 400
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J
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Function Block Diagram, inserting 51
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Rungs,inserting 33
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LD language 55
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Ladder Diagram (LD)
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Ladder Diagram (LD) 29
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45
direct coils 41
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50
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MC_ReadBoolParameter function block
448
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motion
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NOT_MASK function 131
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AND 148
ANY_TO_BOOL 257
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ANY_TO_DINT 261
ANY_TO_DWORD 262
ANY_TO_INT 263
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ANY_TO_LWORD 266
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ANY_TO_STRING 268
ANY_TO_TIME 270
ANY_TO_UDINT 27
ANY_TO_UINT 272
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ANY_TO_USINT 274
ANY_TO_WORD 275
division 78
equal 237
greater than 240
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less than or equal 245
MOV 85
multiplication 86
Neg 88
NOT 149
not equal 245
OR 147
subtraction 96
XOR 149

OR operator 147

OR_MASK function 132
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parallel branches for LD diagrams 36
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PID 549
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PLUGIN_READ function block 375
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process control
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INTEGRAL function block 494
IPIDCONTROLLER function block 527
LFL(LIFO load) 499
LFU(LIFO unload) 501
LIMIT function 520
STACKINT function block 509
program control
SUS function block 523
TND function 519
pulse falling edge (negative)
coils 43
contacts 50
pulse rising edge (positive)
coils 43
contacts 49
contactsin FBD 49

R_TRIG function block 145
RAND function 91
REPLACE function 631
reset
coils 45
reset coilin FBD 45
return statements
for LD diagrams 50
inserting 50
return symbols
inserting, FBD elements 50
reverse
coils 42
coilsin FBD 42
contacts 48
contactsin FBD 48
RHC function 346
RIGHT function 629
ROL function 134
ROR function 135
RPC function 348
RS function block 146
RTC_READ function block 383
RTC_SET function block 385
RTO function block 644
rungs
Function Block Diagram, inserting 33
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inserting 33
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SCALER function block 507
SHL function 137
SHR function 139
SIN function 92
SIN_LREAL 94
SOCKET_ACCEPT 566
SOCKET_CREATE 569
SOCKET_DELETE 574
SOCKET_DELETEALL 576
SOCKET_INFO 578
SOCKET_OPEN 584
SOCKET_READ 588
SOCKET_WRITE 592
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SR function block 150
STACKINT function block 509
stencil
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coils types available for LD diagrams

39
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rungs, inserting in LD containers 33
STIS function 393
string manipulation

ASCII function 615
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DELETE function 618

FIND function 620

INSERT function 622

LEFT function 624
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MLEN function 628
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RIGHT function 629
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SYS_INFO function block 387
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TAN function 98
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TDF function 648
time
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TOF function block 635
TON function block 637
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TND function 519
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TRIMPOT_READ function block 390
TRUNC function 101

TTABLE function 151

UIC function 395
UID function 396
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XOR operator 149
XOR_MASK function 140
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