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Important User Information

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

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

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

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from
the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

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

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

> D>

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

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

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

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

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

B> > >
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Preface

I About This Publication

I Audience

| Required Software

This document serves as a guide for replacing your existing MicroLogix™ 1000,
MicroLogix 1100, or MicroLogix 1200 controller with a Micro800™ family of
controllers.

The Micro800 family of controllers includes the Micro810°, Micro820°,
Micro830°, Micro850°, and Micro870° controllers.

Descriptions, wiring diagrams, dimensions, features, and specifications of the
controllers are provided to help you select the appropriate Micro800 controller to
replace your MicroLogix controller.

This document shows you 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.

The intended audience of this document is owners of MicroLogix 1000,
MicroLogix 1100, and MicroLogix 1200 controllers who are migrating to the
Micro800 family of controllers, and who are familiar with the RSLogix 500°/
RSLogix™ Micro programming software. Knowledge of programming in ladder
language is expected to be able to program Micro800 systems effectively.

To complete the steps in this document, Connected Components Workbench™
software version 12 or later is required. As the main programming software for
Micro800 systems. Connected Components Workbench software provides a
choice of IEC 61131-3 programming languages (ladder diagram, function block
diagram, structured text) with user-defined function block support that
optimizes machine control.

You need Connected Components Workbench software to write your ladder
diagram, function block diagram, or structured text programs, to execute the
programs, and to see the results.

This document uses two features that are available in Connected Components
Workbench software version 12 or later.

e MicroLogix to Micro800 Converter tool
The MicroLogix to Micro800 Converter tool converts an RSLogix 500/
RSLogix Micro project into a Connected Components Workbench

project. It provides conversion for ladder diagram (LD) programming
languages in the MicroLogix processor.
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The onverter tool can convert most RSLogix 500/RSLogix Micro
instruction blocks. However, you may need to modify the converted
function blocks to confirm that they work properly. All information that
requires additional modifications are logged in a conversion report, and
this document shows you how to make the changes.

e Micro800 Simulator
The Micro800 Simulator can be used to perform testing and

troubleshooting of a Connected Components Workbench project,
without a physical Micro800 controller.

Summary of Changes :
Topic Page
Updated Preface. 5
Combined dimensions for various Micro830 controllers. Added dimensions for MicroLogix 1100, 11,12,14,15,16
MicroLogix 1200, Micro 850, and Micro870 controllers.
Updated feature and specification comparison table for MicroLogix 1000 controllers. Added tables | 17,18,19
for MicroLogix 1100 and MicroLogix 1200 controllers.
Added chapter“Plan Hardware Migration with Integrated Architecture Builder”. 21
Renamed chapter “Select a Suitable Micro800 Controller” to “Migration Considerations”. Added 25,27,29
information for migrating from a MicroLogix 1100 or MicroLogix 1200 controller.
Added wiring diagrams for MicroLogix 1100, MicroLogix 1200, Micro850, and Micro870 controllers. | 39, 42, 54, 56
Renamed chapter “Convert an RSLogix 500 Project to a Connected Components Project” to 59,65,79,84,91
“Convert a MicroLogix Project to a Micro800 Project”. Revised chapter with new information on the
conversion process and the use of the MicroLogix to Micro800 Converter tool and Micro800
Simulator.
Updated High-Speed Counter instruction description with information of new HSCinstruction set | 173
in Connected Components Workbench software.
Moved some examples from chapter “Convert a MicroLogix Project to a Micro800 Project”into a 179
new appendix.
I Additional Resources These documents contain additional information concerning related products
from Rockwell Automation.
Resource Description
Micro800 Programmable Controllers General Instructions, | Provides reference information about the instruction set
publication 2080-RM001 available for developing programs for use in Micro800
control systems.
Micro820 Programmable Controllers User Manual, A more detailed description of how to install and use your
publication 2080-UM005 Micro820 programmable controllers.
Micro830, Micro850, and Micro870 Programmable A more detailed description of how to install and use your
Controllers User Manual, publication 2080-UM002 Micro830, Micro850, and Micro870 programmable
controllers.
Micro800 Expansion Modules User Manual, Description of features, installation, wiring, and
publication 2080-UM003 specifications for the Micro800 expansion modules.
Micro800 Plug-in Modules User Manual, Description of features, installation, wiring, and
publication 2080-UM004 specifications for the Micro800 plug-in modules.
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https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/2080-rm001_-en-e.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/2080-um005_-en-e.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/2080-um002_-en-e.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/2080-um003_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/2080-um004_-en-e.pdf

Preface

Resource

Description

Getting Started with Motion Control Using a Simulated
Axis Quick Start, publication 2080-05001

Provides instructions to implement a motion control
project using Connected Components Workbench
software.

Micro800 Controllers: Getting Started with CIP Client
Messaging Quick Start, publication 2080-05002

Provides instructions on how to use CIP Generic and
CIP Symbolic messaging with Micro800 controllers.

Micro800 Programmable Controllers: Getting Started with
PanelView Plus Quick Start, publication 2080-05003

Provides instructions on how to use global variables with
Micro800 controllers together with PanelView™ Plus
HMI terminals.

Setup Micro800 Controllers on FactoryTalk Gateway Quick
Start, publication 2080-05005

Provides instructions on how to configure a Micro800
controller on FactoryTalk® Gateway.

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1

Provides general guidelines for installing a Rockwell
Automation industrial system.

Product Certifications website, https://
www.rockwellautomation.com/global/certification/

overview.page

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

You can view or download publications at

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

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

Micro800 Controller Overview

Micro800 controllers are designed for low-cost, standalone machines. These
economical small-size programmable logic controllers (PLCs) are available in
different form factors based on the number of I/O points that are embedded in
the base, with a range of features that are intended to address different
requirements. The Micro800 family shares programming environment,
accessories, and plug-ins that allow machine builders to personalize the controller
for specific capabilities.

Micro810 controllers function as a smart relay with high current relay outputs,
but with the programming capabilities of a micro PLC. The Micro810
controllers come in a 12-point form factor.

Micro820 controllers are designed for smaller standalone machines and remote
automation projects. They have embedded Ethernet and serial ports and a
microSD™ slot for data logging and recipe management. These controllers come
as 20-point form factors that can accommodate up to two plug-in modules. They
also support the Micro800 Remote LCD (2080-REMLCD) module for easier
configuration of settings such as IP address. The Remote LCD module can also
function as a simple IP65 text display.

Micro830 controllers are designed for standalone machine control applications.
They have flexible communications and I/O capabilities with up to five plug-ins.
They come in 10-, 16-, 24-, or 48-point form factors.

Micro850 expandable controllers are designed for applications that require more
digital and analog I/O or higher performance analog I/O. They can support up
to four expansion I/O. Micro850 controllers include additional communication
connection options through an embedded 10/100 Base-T Ethernet port.

Micro870 controllers offer machine builders and end users a higher level of
scalability, flexibility, and customization. Designed for large standalone machine
applications, the Micro870 controller comes with great memory capacity to
enable more modular program and use of user-defined function blocks. They can
support up to eight expansion I/O.

Several Micro830, Micro850, and Micro870 controllers support basic
positioning through embedded pulse train outputs (PTO). These controllers also
allow you to configure up to six high-speed counters (HSC), and choose from
nine HSC operation modes. HSC is supported on all Micro830, Micro850, and
Micro870 controller catalogs, except on 2080-LCxx-xxAWB. PTO is only
supported on Micro830, Micro850, and Micro870 controller catalog numbers
that end in BB or VB.
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Chapter1  Micro800 Controller Overview

The following tables describe the dimensions for the MicroLogix controllers and
the Micro800 controllers.

Controller Dimensions

MicroLogix 1000 Controller Dimensions
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Catalog Number

A

C

1761-L10BWA

120mm (4.72in.)

1761-L16AWA

133 mm (5.241in.)

1761-L16BWA

120 mm (4.72in.)

1761-L16NWA

1761-L20AWA-5A

200 mm (7.87in.)

1761-L20BWA-5A

1761-L32AWA

1761-L32BWA

1761-132AAA

73 mm (2.87in.)

1761-L10BWB

120 mm (4.72in.)

1761-L10BXB

1761-L16BBB

1761-L16BWB

1761-L16NWB

1761-L20BWB-5A

200 mm (7.87in.)

1761-132BBB

1761-L32BWB

40 mm (1.57in.)

80mm (3.15in.)
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Micro800 Controller Overview  Chapter 1
MicroLogix 1100 Controller Dimensions
(N (N
191 191 A
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Catalog Number A B C
1763-L16AWA 110 mm (4.33in.) 87mm (3.431in.) 90 mm (3.54in.)
1763-L16BWA
1763-L16BBB
1763-L16DWD
Rockwell Automation Publication 2080-RM002B-EN-E - June 2019 1



Chapter1  Micro800 Controller Overview

MicroLogix 1200 Controller Dimensions

(o} (o} /]

i) = = \

< A > < >
Catalog Number A B C

1762-L24AWA

110 mm (4.33in.)

1762-L24AWAR

1762-L24BWA

1762-L24BWAR

1762-124BXB

1762-L24BXBR

1762-L40AWA

160 mm (6.301in.)

1762-L40AWAR

1762-L40BWA

1762-L40BWAR

1762-L40BXB

1762-L40BXBR

87 mm (3.431in.)

90 mm (3.54in.)

12
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Micro800 Controller Overview

Chapter 1

Micro820 Controller Dimensions

Catalog Number

C

2080-LC20-20AWB

2080-LC20-20AWBR

2080-LC20-20QWB

2080-LC20-20QWBR

2080-LC20-20QBB

2080-LC20-20QBBR

104 mm (4.09in.)

75mm (2.95in.)

90 mm (3.54in.)
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Chapter1  Micro800 Controller Overview

Micro830 Controller Dimensions

s
e

Catalog Number

C

2080-LC30-10QWB

2080-LC30-10QVB

2080-LC30-16AWB

2080-LC30-16QWB

2080-LC30-16QVB

100 mm (3.941in.)

2080-LC30-24QWB

2080-L(30-24QVB

2080-LC30-24QBB

150 mm (5.91in.)

2080-LC30-48AWB

2080-L(30-48QWB

2080-LC30-48QVB

2080-LC30-48QBB

210mm (8.27in.)

80mm (3.151in.)

90 mm (3.54in.)

14
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Micro800 Controller Overview  Chapter 1

Micro850 Controller Dimensions

Catalog Number A B C

2080-LC50-24AWB 158 mm (6.221in.) 80mm (3.15in.) 90 mm (3.54in.)

2080-LC50-24QWB

2080-LC50-24QVB

2080-LC50-24QBB

2080-LC50-48AWB 283mm (9.37in.)

2080-LC50-48QWB

2080-LC50-48QVB

2080-LC50-48QBB
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Chapter1  Micro800 Controller Overview

Micro870 Controller Dimensions

Catalog Number A B C

2080-LC70-24AWB 157 mm (6.221in.) 80mm (3.15in.) 90 mm (3.54in.)

2080-LC70-24QWB

2080-LC70-24QWBK

2080-LC70-24QBB

2080-LC70-24QBBK
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Micro800 Controller Overview  Chapter 1

Feature and Specification

The following tables describe the differences in features and specifications

. between MicroLogix controllers and Micro800 controllers. For more details on
Comparison o .
the specifications, see the respective controller user manual.
MicroLogix 1000 Controllers and Micro800 Controllers Comparison
Features ‘ MicroLogix 1000 Controller | Micro820 Controller ‘ Micro830 Controller
Memory
Memory (in user words) 1KB combined (preconfigured) 10/20 KB 4/8 KB — 10/16-point controllers
User program/User data 10/20 KB — 24/48-point controllers
Memory module Handheld programmer MicroSD card” Plug-in module — 2080-MEMBAK-RTC or
(for program backup and transport) 2080-MEMBAK-RTC2
Online editing/Run Mode Change None Yes?
Inputs / Outputs
Embedded digital I/0, max 21 19 48

Embedded analog /0

Two current and two voltage inputs with
one current or voltage output on 20 point
controllers

One 0...10V analog output,

four 24V DC digital inputs that can be
configured as 0. .10V analog inputs (DC
input controllers only), and

plug-in module — 2080-IF2, 2080-IF4

Plug-in module — 2080-IF2, 2080-IF4

Expansion 1/0 supported None

Thermocouple/RTD None Plug-in module — 2080-RTD2, 2080-TC2

Network expansion /0 None Plug-in module — 2080-DNET20 (up to 20 nodes for I/0 operation)

Added Functionality

Trim potentiometer None Plug-in module — 2080-TRIMPOT6

PID None Yes (limited only by memory and 1/0)

High-speed counters (embedded) 1@6.6 kHz Plug-in module — 2080-MOT-HSC 2 @100 kHz — 10/16-point controllers

(not supported on ACinput controllers)

4 @100 kHz — 24-point controllers
6 @100 kHz — 48-point controllers
(not supported on ACinput controllers)

Motion: PTO/PWM support None PWM only 1@ 100 kHz — 10/16-point controllers
1@5.5kHz 2 @ 100 kHz — 24-point controllers
(not supported on relay output 3 @ 100 kHz — 48-point controllers
controllers) (not supported on relay output
controllers)
Real-time clock None Embedded Plug-in module — 2080-MEMBAK-RTC,
2080-MEMBAK-RTC2
Recipe storage None MicroSD card” Plug-in module — 2080-SDMEMRTC-SC
and microSD card!
Data logging None MicroSD card” Plug-in module — 2080-SDMEMRTC-SC
and microSD card
Floating point math None 32-bit and 64-bit
Operating Power
120/240V AC Yes Power supply module — 2080-PSAC-12W | Power supply module —
2080-PS120-240VAC
24VDC Yes
Communication
RS-232 port 8-pin mini DIN Embedded RS-232/RS-485 serial port 8-pin min DIN RS-232/RS-485 serial port

combo

combo

Rockwell Automation Publication 2080-RM002B-EN-E - June 2019
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Chapter1  Micro800 Controller Overview

Features MicroLogix 1000 Controller Micro820 Controller ‘ Micro830 Controller
DeviceNet Peer-to-Peer Messaging, None Plug-in module — 2080-DNET20 (up to 20 nodes for I/0 operation)
Slave 1/0

EtherNet/IP With 1761-NET-ENI or 1761-NET-ENIW Yes ‘ None

DH-485 With 1761-NET-AIC None

SCADA RTU — DF1 Half-duplex Slave Yes None

SCADA RTU - DF1 Radio Modem None

SCADA RTU — Modbus RTU Slave None Yes

SCADA RTU — Modbus RTU Master None Yes

Modbus TCP None Yes None

ASCII - Read/Write None Yes

CIP Serial None Yes

(1) We recommend using the Allen-Bradley 2080-SD-2GB microSD card. The 2080-SDMEMRTC-SC plug-in module is an Encompass™ partner product.

(2) Requires Connected Components Workbench Developer Edition software version 12 or later, and Micro800 controller firmware revision 12 or later.

MicroLogix 1100 Controllers and Micro800 Controllers Comparison

Features

‘ MicroLogix 1100 Controller

| Micro820 Controller ‘ Micro850 Controller

Memory

Memory (in user words)
User program/User data

4 KB user program with 4 KB user data

120 KB user program with 20 KB user data™

Memory module
(for program backup and transport)

1763-MM1 memory module

MicroSD card? Plug-in module — 2080-MEMBAK-RTC,
2080-MEMBAK-RTC2

Online editing/Run Mode Change Yes Yes®)

Inputs / Outputs

Embedded digital I/0, max 16 19 48

Embedded analog /0 Two 0...10V analog inputs One0...10V analog output, Plug-in module —2080-IF2, 2080-IF4

four 24V DC digital inputs that can be
configured as 0.. .10V analog inputs (DC
input controllers only), and

plug-in module — 2080-1F2, 2080-1F4

Expansion modules supported Up to four expansion modules None Up to four expansion modules
Thermocouple/RTD Expansion module — 1762-1T4, 1762-IR4 | None Expansion module — 2085-IRT4
Network expansion 1/0 None Plug-in module — 2080-DNET20 (up to 20 nodes for I/0 operation)

Added Functionality

Trim potentiometer LCD and keypad Plug-in module — 2080-TRIMPOT6

PID

Yes (limited only by memory and I/0)

High-speed counters (embedded)

1@40 kHz

Plug-in module — 2080-MOT-HSC 4 @100 kHz — 24-point controllers
6 @ 100 kHz — 48-point controllers
(not supported on ACinput controllers)

Motion: PTO/PWM support 1763-L16BBB only PWM only PTO only
2 @40KkHz 1@5.5kHz 2 @ 100 kHz — 24-point controllers
(not supported on relay output 3 @ 100 kHz — 48-point controllers
controllers) (not supported on relay output
controllers)
Real-time clock Embedded Embedded Plug-in module — 2080-MEMBAK-RTC,

2080-MEMBAK-RTC2

18
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Micro800 Controller Overview

Chapter 1

Features MicroLogix 1100 Controller Micro820 Controller Micro850 Controller

Recipe storage Yes MicroSD card? Plug-in module — 2080-SDMEMRTC-SC
and microSD card

Data logging Yes MicroSD card®? Plug-in module — 2080-SDMEMRTC-SC
and microSD card

Floating point math 32-bit 32-bit and 64-bit

Operating Power

120/240V AC Yes Power supply module — 2080-PSAC-12W | Power supply module —
2080-PS120-240VAC

24V DC Yes

12V DC Yes None

Communication

RS-232/485 port

8-pin mini DIN (isolated)

Plug-in module — 2080-SERIALISOL
(isolated) or
6-pin terminal block (non-isolated)

Plug-in module — 2080-SERIALISOL
(isolated) or
8-pin min DIN (non-isolated)

DeviceNet Peer-to-Peer Messaging, None Plug-in module — 2080-DNET20 (up to 20 nodes for I/0 operation)
Slave 1/0

EtherNet/IP Yes

DH-485 Yes None
SCADA RTU — DF1 Half-duplex Slave Yes None
SCADA RTU — DF1 Radio Modem Yes None
SCADA RTU — Modbus RTU Slave Yes

SCADA RTU — Modbus RTU Master Yes

Modbus TCP None | Yes
ASCII — Read/Write Yes

CIP Serial None | Yes

(1) Forasimilar program, a Micro800 program appears to be about five times larger than a MicroLogix program. However Micro820, Micro850, and Micro870 controllers have over 160 KB of memory.

Based on an allocation of 120 KB for user programs, their effective memory is about four times larger than a MicroLogix controller.

(2) We recommend using the Allen-Bradley 2080-SD-2GB microSD card. The 2080-SDMEMRTC-SC plug-in module is an Encompass partner product.

(3)  Requires Connected Components Workbench Developer Edition software version 12 or later, and Micro800 controller firmware revision 12 or later.

MicroLogix 1200 Controllers and Micro800 Controllers Comparison

Features

‘ MicroLogix 1200 Controller

| Micro850 Controller

‘ Micro870 Controller

Memory

Memory (in user words)
User program/User data

6 KB (3 KB user program with 3 KB
user data

120 KB user program with 20 KB
user data

240 KB user program with 40 KB
user data

Memory module
(for program backup and transport)

Yes, 1762-MM1 or 1762-MM1RTC

Plug-in module — 2080-MEMBAK-RTC, 2080-MEMBAK-RTC2

Run Mode Change None Yes?

Inputs / Outputs

Embedded digital 1/0, max 40 48 ‘ 24
Embedded analog I/0 None

Expansion modules supported

Up to six expansion modules

Up to four expansion modules

‘ Up to eight expansion modules

Thermocouple/RTD

Expansion module — 1762-1T4, 1762-IR4

Expansion module — 2085-IRT4

Rockwell Automation Publication 2080-RM002B-EN-E - June 2019
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Micro800 Controller Overview

Features

MicroLogix 1200 Controller

Micro850 Controller

Micro870 Controller

Network expansion 1/0

None

Plug-in module — 2080-DNET20 (up to 20 nodes for I/0 operation)

Added Functionality

Trim potentiometer

Two built-in digital trim potentiometers

Plug-in module — 2080-TRIMPOT6

PID

Yes (limited only by memory and 1/0)

High-speed counters (embedded)

Up to four high-speed DCinputs

4 @ 100 kHz — 24-point controllers
6 @ 100 kHz — 48-point controllers
(not supported on ACinput controllers)

4 @100 kHz
(not supported on ACinput controllers)

Motion: PTO/PWM support

1@20kHz
(supported by 1762-LxxBXB and
1762-LxxBXBR controllers only)

PTO only

2 @ 100 kHz — 24-point controllers
3 @ 100 kHz — 48-point controllers
(not supported on relay output
controllers)

PTO only

2 @100 kHz

(not supported on relay output
controllers)

Real-time clock

Yes, 1762-RTC or 1762-MM1RTC

Plug-in module — 2080-MEMBAK-RTC,
2080-MEMBAK-RTC2

Plug-in module — 2080-MEMBAK-RTC2

Recipe storage None Plug-in module — 2080-SDMEMRTC-SC and microSD card®
Data logging None Plug-in module — 2080-SDMEMRTC-SC and microSD card®?
Floating point math 32-bit 32-bit and 64-bit

Operating Power

120/240V AC Yes Power supply module — 2080-P$120-240VAC

24V DC Yes

Communication

RS-232/485 port

8-pin mini DIN (isolated)

Plug-in module —2080-SERIALISOL (isolated) or 8-pin mini DIN (non-isolated)

DeviceNet Peer-to-Peer Messaging, None Plug-in module — 2080-DNET20 (up to 20 nodes for I/0 operation)
Slave 1/0

EtherNet/IP None Yes
DH-485 Yes None
SCADA RTU — DF1 Half-duplex Slave Yes None
SCADA RTU — DF1 Radio Modem Yes None
SCADA RTU — Modbus RTU Slave Yes

SCADA RTU — Modbus RTU Master Yes

Modbus TCP None | Yes
ASCII — Read/Write Yes

CIP Serial None | Yes

(1) Forasimilar program, a Micro800 program appears to be about five times larger than a MicroLogix program. However Micro820, Micro850, and Micro870 controllers have over 160 KB of memory.
Based on an allocation of 120 KB for user programs, their effective memory is about four times larger than a MicroLogix controller.

(2)  Requires Connected Components Workbench Developer Edition software version 12 or later, and Micro800 controller firmware revision 12 or later.

(3)  We recommend using the Allen-Bradley 2080-SD-2GB microSD card. The 2080-SDMEMRTC-SC plug-in module is an Encompass partner product.
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Chapter 2

Generate Hardware
Configuration

Plan Hardware Migration with Integrated
Architecture Builder

This chapter describes how to use the MicroLogix Migration Wizard within
Integrated Architecture® Builder (IAB) software to assist with converting your
MicroLogix controller to a compatible controller. At the base level,
MicroLogix 1000, MicroLogix 1100, and MicroLogix 1200 controllers migrate
to Micro800 controllers. MicroLogix 1500 controllers migrate to

MicroLogix 1400 controllers or CompactLogix™ (L1/L2) controllers.

To convert your MicroLogix system to a compatible controller system, do the
following:

1. Launch Integrated Architecture Builder software from Start -> Programs
-> Rockwell Automation -> Integrated Architecture Builder -> Integrated
Architecture Builder.

Alternatively, you can double-click the IAB icon on your computer.

2. Under Create, click New Project.

Rockwell
Automation

INTEGRATED ARCHITECTURE BUILDER

Create Open Explore Learn

New Project Existing Project Release Motes All Resources
Sample Project System Requirements  Labs
IAB Mobile Project About IAB Online Videos
QuickStarms

Reference Websites

RECENT PROJECTS
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3. Enter a name into the Workspace Name field, such as ‘MicroLogix

Migration Wizard; and click OK.
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4. Click Add Chassis to add your MicroLogix configuration.
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6. Select your MicroLogix controller catalog number.
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Chapter 2

7. Add expansion modules, if any, to match your configuration.

If the configuration exceeds the limit of the target controller, the wizard
prompts you to change the target controller.

—
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8. Select the options that apply to your MicroLogix application.

Microbogix Migration Module Selection
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9. When the configuration is complete, click OK.

10. Click Generate Hardware.
|
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N
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[
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11. Once the hardware is generated, you can view your configuration in the

Hardware tab.
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12. Click the Save icon to save your project.
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Migrate Froma

MicroLogix 1000 Controller

Migration Considerations

This chapter describes how to optimize the configuration that you generated in
the previous chapter. Use the wiring diagrams provided for reference.

This section helps you determine how to select and wire a suitable Micro800
controller (cither a Micro820 or a Micro830 controller) for your existing
MicroLogix 1000 controller wiring configuration.

Any MicroLogix 1000 DC input can be configured as sinking or sourcing
depending on how the DC COM terminal is wired.

IMPORTANT  For applications that require High Speed Counter (HSC) function, migrate to a
Micro830 controller. See Convert to a Micro830 Controller on page 26 for more
information.

Convert to a Micro820 Controller

Check the following table to see which Micro820 controller is suitable to replace
your MicroLogix 1000 controller. Click the catalog number link to see the
applicable wiring configuration.

MicroLogix 1000 Controller Micro820 Controller Plug-in Modules / Accessories
1761-L10BWB 2080-LC20-20QW8, —
1761-L16BWB 2080-LC20-20QWBR

1761-L16NWB

1761-L32BWB — —

1761-L10BWA 2080-1C20-20QW8, 2080-PSAC-12W x 1
1761-L16BWA 2080-LC20-20QWBR

1761-L16NWA

1761-L16AWA — —
1761-132AAA
1761-L32AWA
1761-L32BWA

1761-L10BXB 2080-1€20-20QWB, 2080-0B4x 1
1761-L16BBB 2080-1C20-20QWBR

1761-L20BWA-5A — —
1761-L20AWA-5A
1761-L20BWB-5A
1761-132BBB
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IMPORTANT  An external power supply is required when migrating from any 1761-L*A
controller to a Micro820 controller.
»  Formore information on the 2080-PSAC-12W power supply,
see publication 2080-IN011.

« For more information on the 2080-0B4 digital output,
see publication 2080-WD011.

Convert to a Micro830 Controller

Check the following table to see which Micro830 controller is suitable to replace
your MicroLogix 1000 controller. Click the catalog number link to see the
applicable wiring configuration.

MicroLogix 1000 Controller Micro830 Controller Plug-in Modules / Accessories
1761-L10BWB 2080-LC30-10QWB —
1761-L16BWB 2080-LC30-16QWB —
1761-L16NWB 2080-LC30-16QWB —
1761-L32BWB 2080-LC30-48QWB —
1761-L10BWA 2080-LC30-10QWB 2080-PS120-240VACx 1
1761-L16BWA 2080-LC30-16QWB
1761-L16NWA 2080-LC30-16QWB
1761-L16AWA 2080-LC30-16AWB
1761-L32AAA 2080-LC30-48AWB
1761-L32AWA 2080-LC30-48AWB
1761-L32BWA 2080-LC30-48QWB
1761-L10BXB 2080-LC30-100WB 2080-0B4x 1
1761-L16BBB 2080-LC30-16QWB
1761-L20BWA-5A 2080-LC30-24QWB 2080-PS120-240VACx 1
A AR B
1761-L20BWB-5A 2080-LC30-24QWB 2080-1F4x 1

2080-0F2x 1
1761-L32BBB 2080-L€30-480BB 2080-0W4lx 1
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Migrate From a
MicroLogix 1100 Controller

IMPORTANT  An external power supply is required when migrating from any 1761-L*A
controller to a Micro830 controller.

»  For more information on the 2080-PS120-240VAC power supply,
see publication 2080-IN001.

« For more information on the 2080-IF4 analog input,
see publication 2080-WD003.

+ For more information on the 2080-0F2 analog output,
see publication 2080-WD004.

+ For more information on the 2080-OW4l relay output,
see publication 2080-WD010.

+ For more information on the 2080-0B4 digital output,
see publication 2080-WDO011.

This section helps you determine how to select and wire a suitable Micro800
controller (cither a Micro820 or a Micro850 controller) for your existing
MicroLogix 1100 controller wiring configuration.

Any MicroLogix 1100 DC input can be configured as sinking or sourcing
depending on how the DC COM terminal is wired.

IMPORTANT  For applications that require High Speed Counter (HSC) function, migrate to a
Micro850 controller. See Convert to a Micro850 Controller (if there are
expansion modules) on page 28 for more information.

Convert to a Micro820 Controller (if there is no expansion module)

You can consider migrating to a Micro820 controller if there is no expansion
module in your MicroLogix configuration. Check the following table to see
which Micro820 controller is suitable to replace your MicroLogix 1100
controller. Click the catalog number link to see the applicable wiring
configuration.

MicroLogix 1100 Controller Micro820 Controller Plug-in Modules / Accessories
1763-L16AWA 2080-LC20-20AWB «+ Use 2080-PSAC-12W
2080-LC20-20AWBR « Input00...03 can be used as analog

or digital input simultaneously
« Use 2080-IF2 if you require more
than eight digital inputs
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MicroLogix 1100 Controller

Micro820 Controller

Plug-in Modules / Accessories

1763-L16BWA

2080-1€20-20QWB
2080-1C20-20QWBR

« Use 2080-PSAC-12W

« Input00...03 can be used as analog
or digital input simultaneously

« Use 2080-IF2 if you require more
than eight digital inputs

« Outputs are not individually
isolated, use 2080-0W4! if you
require isolation

+ Embedded high-speed input is not
available, use 2080-MOT-HSC if you
require high-speed input

« Ifyou require more than two plug-
ins, upgrade to a Micro850 controller

1763-L16BBB

2080-1€20-200BB
2080-1C20-200BBR

+ Use2080-IF2 if you require more
than eight digital inputs

« Outputs are not individually
isolated, use 2080-0W4! if you
require isolation

« Embedded high-speed input is not
available, use 2080-MOT-HSCif you
require high-speed input

« Ifyou require more than two plug-
ins, upgrade to a Micro850 controller

1763-L16DWD

Does not support 12V DC

Convert to a Micro850 Controller (if there are expansion modules)

You have to migrate to a Micro850 controller if there are expansion modules in
your MicroLogix configuration. Check the following table to see which
Micro850 controller is suitable to replace your MicroLogix 1100 controller.
Click the catalog number link to see the applicable wiring configuration.

MicroLogix 1100 Controller

Micro850 Controller

Plug-in Modules / Accessories

1763-L16AWA

2080-LC50-24AWB

« Use 2080-PS120-240VAC

+ No embedded analog input, use
2080-1F2 or 2085-IF4 if you require
analog input

« NoRTC, use 2080-MEMBAK-RTCif
you require RTC

« No datalog, use 2080-SDMEM-RTC-
SCif you require data logging (third-
party plug-in module from
Encompass Partner)

« Requires 2085-ECR end cap at the
end of expansion modules

1763-L16BWA

2080-1C50-24QWB

« Use 2080-PS120-240VAC

+ No embedded analog input, use
2080-1F2 or 2085-IF4 if you require
analog input

« Embedded outputs are not
individually isolated, use
2080-0W4! if you require isolation

+ No RTC, use 2080-MEMBAK-RTC if
you require RTC

+ No datalog, use 2080-SDMEM-RTC-
SCif you require data logging (third-
party plug-in module from
Encompass Partner)

+ Requires 2085-ECR end cap at the
end of expansion modules
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Migrate Froma
MicroLogix 1200 Controller

MicroLogix 1100 Controller Micro850 Controller Plug-in Modules / Accessories

1763-L16BBB 2080-LC50-24Q0BB + Noembedded analog input, use
2080-1F2 or 2085-IF4 if you require
analog input

« No embedded relay outputs, use
2080-0W4I if you require relay
output

+ NoRTC, use 2080-MEMBAK-RTC if
you require RTC

+ No datalog, use 2080-SDMEM-RTC-
SCif you require data logging (third-
party plug-in module from
Encompass Partner)

+ Requires 2085-ECR end cap at the
end of expansion modules

1763-L16DWD Does not support 12V DC —

This section helps you determine how to select and wire a suitable Micro800
controller (cither a Micro850 or a Micro870 controller) for your existing
MicroLogix 1200 controller wiring configuration.

Any MicroLogix 1200 DC input can be configured as sinking or sourcing
depending on how the DC COM terminal is wired.

Convert to a Micro850 Controller (up to four expansion modules)

You can consider migrating to a Micro850 controller if there are up to four
expansion modules in your MicroLogix configuration. Check the following table
to see which Micro850 controller is suitable to replace your MicroLogix 1200
controller. Click the catalog number link to see the applicable wiring

configuration.
MicroLogix 1200 Controller Micro850 Controller Plug-in Modules / Accessories
1762-L24AWA 2080-LC50-24AWB « Use 2080-PS120-240VAC for AC
1762-L24AWAR option
- No RTC, use 2080-MEMBAK-RTC if
M 2080'L(50'48AWB you require RTC
1762-L40AWAR + Requires 2085-ECR end cap at the
1762-L24BWA 2080-LC50-240WB end of expansion modules
1762-L24BWAR
1762-L40BWA 2080-LC50-48QWB
1762-L4A0BWAR
1762-L24BXB 2080-LC50-240BB « There is no combination output, use
1762-124BXBR 2080-0W4l or 2085-0W8 if your
require relay output
1762-140BXB 2080-L(50-4308B « NoPRTC, use 2080-MEMBAK-RTC if
1762-L40BXBR you require RTC
« Requires 2085-ECR end cap at the
end of expansion modules
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Convert to a Micro870 Controller (more than four expansion modules)

You have to migrate to a Micro870 controller if there are more than four
expansion modules in your MicroLogix configuration. Check the following table
to see which Micro870 controller is suitable to replace your MicroLogix 1200
controller. Click the catalog number link to see the applicable wiring
configuration.

MicroLogix 1200 Controller Micro870 Controller Plug-in Modules / Accessories

1762-L24AWA 2080-LC70-24AWB « Requires 2085-EP24VDC power

1762-L24AWAR supply module when expanding

beyond four expansion modules

1762-LA0AWA + Use 2080-PS120-240VAC for AC

1762-L40AWAR option

+ NoRTC, use 2080-MEMBAK-RTC2 if
you require RTC

+ Requires 2085-ECR end cap at the
end of expansion modules

+ Ifmigrating from 1762-L40AWA or
1762-LA0AWAR, add 2085-1A8 and
2085-0W8 to fill /0 gap

1762-124BWA 2080-L(70-24QWB « Requires 2085-EP24VDC power

1762-L24BWAR 2080-LC70-240WBK supply module when expanding

beyond four expansion modules

1762-L40BWA + Use 2080-PS120-240VAC for AC

1762-L40BWAR option

+ NoRTC, use 2080-MEMBAK-RTC2 if
you require RTC

« Requires 2085-ECR end cap at the
end of expansion modules

«  If migrating from 1762-L40BWA or
1762-L40BWAR, add 2085-1Q16 and
2085-0W8 to fill I/0 gap

1762-124BXB 2080-1C70-24Q0BB « Requires 2085-EP24VDC power

1762-L24BXBR 2080-LC70-240BBK supply module when expanding

beyond four expansion modules

1762-L40BXB - Use 2080-PS120-240VAC for AC

1762-L40BXBR option

« There is no combination output, use
2080-0W4l or 2085-0W8 if you
require relay output

« NoRTC, use 2080-MEMBAK-RTC2 if
you require RTC

+ Requires 2085-ECR end cap at the
end of expansion modules

«  [f migrating from 1762-L40BXB or
1762-L40BXBR, add 2085-1Q16 and
2085-0W8 to fill /0 gap

Wiring cOnfiguration This section contains the following wiring diagrams:
e MicroLogix 1000 Controller Wiring

e MicroLogix 1100 Controller Wiring
e MicroLogix 1200 Controller Wiring
e Micro820 Controller Wiring
e Micro830 Controller Wiring
e Micro850 Controller Wiring
e Micro870 Controller Wiring
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MicroLogix 1000 Controller Wiring
1761-L10BWB
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1761-L16NWA and 1761-L16NWB

The 1761-L16NWA and 1761-L16NWB controllers are equipped with input
circuits capable of 24V AC or 24V DC operation. Specifications for operation of

the input circuits are given in the following table. Except for the input circuits,
the 1761-L16N'WA and1761-L16NWB controllers are identical in operation to

the 1761-L16BWA and 1761-L16BWB, respectively.

For more information, see the MicroLogix 1000 Programmable Controllers

Document Update, publication 1761-DU001.

24V AC/ 24V DC Input Specifications for 1761-L16NWA and 1761-L16NWB

Speciﬁcationm AC Excitation® DC Excitation
On State Voltage Minimum 18V AC 14V DC
Nominal 24V AC 24VDC
Maximum 26.4VAC@55°C(131°F) 26.4VDC@ 55 °C(131°F)
30VAC@30°C(86 °F) 30VDC@30°C (86 °F)
On State Current Minimum 3.0mA @18V AC 2.5mA@14vDC
Nominal 8.0mA @ 24V AC 8.0mA @24V DC
Maximum 12mA @ 30V AC 12mA @30V DC
Off State Voltage Minimum 0.0V AC 0.0V DC
Maximum 3.0V AC 5.0vDC
0ff State Current Minimum 1.0mA 1.5mA
Frequency Nominal 50/60 Hz See Turn On Time/Turn Off Time
Range 47...63 Hz
Turn On Time®? Minimum 2ms 2ms
Maximum 20ms 20ms
Turn OffTime? Minimum 10 ms 10ms
Maximum 20 ms 20ms

(1) Input circuits may be operated AC or DC on a group basis only.

(2)  Turn On and Turn Off Times are not adjustable.

(3)  AlIACspecifications are sinusoidal RMS values.
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1761-L32BWB

Sinking Inputs Sourcing Inputs
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1761-L16BWA
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1761-L32AAA

<—79...132VAC—> - 79...132V AC

I
blolodo | ol bbbl hbhhl bl

Y

L2IN L1 L2IN L1

%

@@@@@@@@@@@@@i@@@@@@@@@

O

ngD N(S)T C 10 12 |/3 C 4 5 e 718 19 110 M1 142 143 114 115 116 117 118

I/1‘9

R we | wg | |
— " voc  0/0 C O/t VAC Q2 O/3 C 0/4 0O/5  0Ol6 0/7 C 0/8 0/ 010 OM

Oﬁﬁﬁ@@@@@@@@@!@@@@@@

Lt OO | O D6 6
VAC 2 VAC 3 VAC 4

VAC 1 VAC 2 VAC 3 VAC 4
C COM COM CoM COoM

VAC 1

V
COM
o

1761-L32AWA

~<—79...132V AC—> =< 79...132V AC

-
?

L2IN

5L
hlolodo | bbb blbhhhbh bl bl

A

@@@@@@@@@@@@@@i@@@@@@@@

O

NOT ~ NOT C 110 n R |/3 C V4 /5 U6 W78 19 110 1M1 112 113 114 115 116 117 118
UUUUUUUU

I/1‘9

A e VAC VAC | we !
—_vwc OO voc OM vbc O OB vbc O4 OB 06 0/7 VDC O/8 09 010 O/

@@ ssesesiesies
3

eje/s/a/ee]e
[T e Tt

>
=0
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1761-L32BWA

- 14...30 VDC >

VDC

Come / % { {O

oo bbbl bl bl

L4
@@@@@@@@@@@@@!i@@@@@@@@@

+ 24V - DC 119 1Mo 111 112 113 114 115 116 117 118 119
L | com COM |
DC OUT L
(BS...ZGAVAC“ F‘ﬁ VAC VACﬁ VAG ‘
Lt LN "= ypc 00 vbc OA vbc  OR O/3 VDC 04 05 0Ol 0/7 VDC 0/8 0/9 010 OA1
L) f fffff! )@ ff O
VAC 2 VDC 1 VDC 2
VAC 2 VDC 1 VDC 3
VAC 1 CcoM CoM COM
VAC 1
CcoM
1761-L10BXB
-~ 14.30VDC—>» < 14.3VDC —— >
vDC vDC vDC vDC
COM COM

oo 16

O

@@@@@@Q@@@@@@

NOT  NOT DC 12 /4 1/5 NOT NOT NOT NOT
USED USED COM USED USED USED USED
OCIN 7@ VAC VAC NOT NOT DC  NOT
+24V— =) voc  0/0 voc  0/1 s 0/2 0/3 USED USED 24V- USED

Sjejssnsseseesee

VDC

VDC
coMm
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1761-L16BBB

-« 14..30V DC—

VDC VDC (+)
COM

-« 14.30vDC ——>
VDC

VDC +

A

@@@@@@@

auEals

NOT NOT DC
USED USED COM CUM
DCIN ]
VAC VAC DC NOT
Lo - @ Ve O/O VDG 0/1 24V+ 0/2 0/3 0/4 0/5 24v- USED

@

ﬁ@@@@@@@@@@ﬁ@

VDC 1
VDC 1
CoM

1761-L20BWA-5A

< 14.3VDC——m > -
VDC (+)

VDG (-)

VDC 2

VDC 2
Com

VAC 1 VAC 2

VAC 1
COM

VAC 2
CoM

Analog
Channels

o fotototo

L4
@@@@@@@@@@

@@!!@@@@@@@@

O

+24V - DC 9 110 |/11 A N0 A IA A A2 A3 IA
L ooourd M oo SOVl Ve O S 1w 1w ()
85...264VAC
F 7/{\ we | wc | NOT OA OAD OAOD OA
LN =) ypc 00 vbc OA VDC 0R 03 VDC O/4 05 Ol 0/7 USED SHD V(+) 1) (3
Analog
Channels
VAC 2 VDC 1 VDC 2
VAC 2 VDC 1 VDC 2
VAC 1 CoM COM COM
VAG 1
COM
37
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1761-L20AWA-5A

Analog
-<—79..132VAC—> <« 79.132VAC ————» <« — —_—»
L2IN L1 L2IN L1 Channels

S | SRR R R R
Lehh | bbbt

@@@@@@@@@@@@@i@@@@@@@@@@

NOT NOT AC 2 13 AC 9 110 111 A 1AD A1 A A A2 IAB A
USED USED COM | CcoM | SHD V() V) () SHD 1) 1 ()
" 85...264VAC “ r—‘ ‘ ‘ —
U LN ﬁi we | wc VAC OA/O OA/O OA

voc  0/0 voc  OH vbc 0O 03 VDC 04 OB 06 0 USED SHD VE 1@ (@

@@@ﬁ@@@@@@@@@@@@@@@@

f Analog
< Channels
VAC 2 VDC 1 VDC 2
VAC 2 VDC 1 VDC 2
VAC 1 COM COM COM
VAC 1
COM
1761-L20BWB-5A
Analog
< 79,132V AC—> <« H.BVAC ——>» «—————— >
L2IN L1 L2N L1

%%%} ol loto ototot

D@@@@@@@@@@@@@@@@@@@@@@@

NOT NOT AC 112 9 110 141 A A IAA A2 A3 1A
USED USED COM COoM | SHD V@ V@ () SHD 1) 1) ()

85...264VAC " v -
L e A we VAC VAC ! | NOT OA o owb oK

voc O/ vbc OA vbc OR 03 VDC O/4 O 06 O/7 USED SHD V@H) I+ (3

@@ﬁ@@@@@@@@@@@@@@@g

@

j Analog
- Channels
VAC 2 VDC 1 VDC2
VAC 2 VDC 1 VDC 2
VAC 1 CoM COM Ccom
VAC 1
COM
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1761-L32BBB

Sinking Configuration Sourcing Configuration
<—14..30V DC—> = 14...30V DC >
VDC VDC +

@@@@@@@@@@@@@@i@@@@@@@@@

NOT NOT DC 19 110 1M1 142 143 114 115 146 117 118 119
USED USED COM COM
Sourcing Outputs
oo T A we | we ole DC  NOT
+ 24V - —'vc OO0 vbc OM 24v+ OR OB 04 OB O6 O7 08 09 010 O/11 24v- USED

ﬁ@@@@@@@@@@@@@@@@ﬁ@

VAC 1 VAC 2 VDC 2
VAC 1 VAC 2 VDC 2
VDG 1 COM COM CcoM
VDC 1
COM
MicroLogix 1100 Controller Wiring
1763-L16AWA
L1a L1b L1c
L2a ; ; ; ; L2b ; ; ; ; ; ; L2¢ ; ;
Inputs NOT ~ NOT Alc l
USED USED COM | (+) Va(+)

oobesssesit

“NOT USED” terminals are not intended for use as connection points.

+DCa -DCa Lla L2a L1b  L2b L1c L2c L1d L2d L1e L2e

S MHHEHE

L2/IN @ NOT VAC 0/0 VAC on VAC 0/2 VAC 0/3 VAC 0/4 VAC 0/5 NOT
100 240 VAC USED  VvDC VDC vVDC VDG vDC vVDC USED

I L | L | L | L | L |
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Sinking Inputs

Sourcing Inputs

Outputs

Sinking Inputs

Sourcing Inputs

Outputs

40

1763-L16BWA

+DCa +DCb

L1c

L2c

IVA(+

DCa DCb L1c
-D +DCa +DCb c ; ;
DCOUT DC I
24V COM 7 If8 9 COM  IVi(+) IV2(+)
+DCa -DCa L1a L2a L1b L2d L1e L2e
L2
: @
L2/N NOT VAC 0/0 VAC on VAC 2 VAC 0/3 VAC 0/4 VAC 0/5 NOT
100240VAC USED VDC VDC vVDC VDC VDC VDC USED
| ] | ] | ] | ] | ] | ]
1763-L16BBB
+DCa +DCb L1c
-DCa ; ; ; ; -DCh ; ; ; ; ; ; c ; ;
NOT NOT DC C I
USED USED  COM 110 I 112 13 CcOoM I 115 116 17 118 119 COM  IVHl(+) IV2(+)

OO

NOT N

-DCa -DCb
+DCa ; ; ; ; +DCb

oT DC C

USED USED  CQM 110 It 12 13 com I/

|
C

M

s

V1)

1V2(+)

L

+0C

v o4y -

DCIN

+DCa -DCa +DCb -DCb

VAC  0/0 VAC O/t NOT NOT
VDC VDC USED  USED

I S|

Id i

DC
24V+
L

-DCc

24V-
|

NOT
USED
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1763-L16DWD

+DCa +DCb Lic
-DCa ; ; ; ; -DCh ; ; ; ; ; ; L2¢ ; ;
Sinking Inputs NOT  NOT  DC c |

USED USED COM o it il s coM ks s 7 s e cOM i) 1w

Ie'e)

Sourcing Inputs NOT  NOT  DC c |
USED USED COM i Ift iz 13 com s s 7 s He coMm AW vaw)

+DCa -DCa Lla L2a b L2b L1c L2c L1d  L2d L1e L2e

+DC
Outputs ‘

L +12/24V - A NOT VAC 0/0 VAC on VAC 0/2 VAC 0/3 VAC 0/4 VAC 0/5 NOT
DCIN = USED  VvDC VDC vVDC VDC vVDC VDC USED

I L | L | L | L | L |
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MicroLogix 1200 Controller Wiring

EERSREREN

ve | vo | Nz C?M s N7 | ivg finee finas

1762-L24AWA, 1762-L24AWAR

Inputs
P ve [ o sl el el ive| o] vz

I N N N BN

[2a @
L1a L1b

[2b  Llc L2

— 1L

L2d

VAC | VAC |OUT 0JOUT 1|0OUT 2| VAC |OUT 5|0UT 6]0UT 8
L1 | NEUT DC3
Outputs
VAC | VAC | VAC |OUT 3|OUT 4] VAC |OUT 7]0UT9
E: DCO | DC1 | DC2 DC 4
L — | 2d

+DCa Lla L1b L2b L2¢ L1d
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1762-L40AWA, 1762-LA0AWAR

JI_JIT JI_JI 5l;l;l ;l;l ;l;l ;l

NC | INO | IN2 C?M IN5 [ IN7 | IN8 [INT0 |[IN12 [IN14 |IN16 [IN18 |IN20 [IN22
Inputs
P NC CSM IN 1 IN3| IN4| INB COZM IN9[INTT]INT3[INTE | IN17 | IN1T9[IN21]IN23
L2a l
L2¢
L1a ° °
L1b L1c
L1d L1f
® [ ]
a  12b Lz L2d L2e L2f
L2
! () OF4O ()
VAC | VAC | OUT | OUT | OUT | VAC | OUT | OUT | OUT | OUT | VAC | OUT | OUT
LT |NEUT 0 1 yi DC 3 5 7 8 10 DC 5 13 (1I5
Outputs

o
c
=
o
c
=

<> VAC | VAC | VAC | OUT | QUT [ OUT | VAC | OUT | OUT

DCO | DC1 | DC2 3 4 6 |DC4 9 1" 12 14

— G? @ -
L2 L2 12e

L2f

L1a L1b L1c L1e
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1762-L24BWA, 1762-L24BWAR

-DCh
0c +DCa
Www
+24
I INO| IN2|COM 1] IN5 | IN7 IN9JINTT|IN13
Sinking Inputs o1
COM COMO| INT| IN3] IN4| IN6| IN8 JIN10 |IN12
i}jzi~zi§L+DCb
-DC  -DCa
+DCa
+DCb
-DCa
-DCb
+DC J l V J J 1 J
4ol 2 fcoma s | g | e fivar fivas
Sourcing Inputs VDC
24
CoM cCoM 0| IN1 IN3 | IN4| ING| IN8 |IN1T0 |IN12
I ED S N N P
DC +DCa DCa
-DCa L2a L2b L1c L2¢
° L2d
L2

— @ | <@

VAC | VAC |OUT 0 |OUT 1|0OUT 2| VAC JOUT 5]0UT 6 |OUT 8
VAC | VAC | VAC |OUT 3|0OUT 4] VAC [OUT 7|0UT 9
— /| DCO | DC1 | DC2 DC 4
° — .2d

+DCa Lla L1b L2b L2 L1d
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1762-L40BWA, 1762-L40BWAR

-DCb  +DCb
+DC +DCa

+24 COM

Sinking Inputs VDC INO | IN2 INS | IN7 | IN8 [IN10 |IN12 |IN14 JIN16 |IN18 |IN20 | IN 22

24 | COM COM
com | o IN IN 6 ) INGJINITPINISPINTS PINTZ [INTILINZT|IN2Z3

ﬁ&%zzlllllll

+DCa +DCh e

+DCh

7 )7 IERERE R

l

+24 COM
Sourcing Inputs VDe INO | IN2 ’ IN5 | IN7 | IN8 |IN1T0 [IN12 |IN14 |IN16 |IN18 [IN20 | IN 22
24 | COM COM
com | o IN 1 IN 6 ) IN9[INTT|IN13]INT5[IN17[IN1T9]IN21|IN 23
® -DCc
+DCa +DCc
L1d L1f
[ [

L2d L2e L2f

| ii :

VAC | VAC | OUT | OUT [ OUT | VAC | OUT | OUT | OUT | OUT | VAC | OUT [ OUT
LT |NEUT | 0 1 2 DC3 5 7 8 10 | DC5 | 13 15

Outputs <> VAC | VAC | VAC | OUT OUT UUT VAC | oUT | ouT

o
c
=
o
c
=

DCO [ DC1 | DC2 3 DC 4 9 1" 12 14

1 Qﬁ It

L1a Lb Ll L1e
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1762-L24BXB, 1762-L24BXBR
+DCa -DCh

Wm()b

[

INO [ IN2 [COMT| IN5 | IN7 | IN9[INTT [IN13

NOT
USED

Sinking Inputs

NOT 1comol INT | IN3| IN4| IN6| IN8 |INTO |IN12

— T T T ]
ui_ﬁ_i_ﬁ_imb

-DCa  4DCa

-DCa

EARERERA

0 IN2 [ COMT| IN5 [ IN7 | IN9|INTT |IN13

NOT
USED

Sourcing Inputs

NOT 1 como| INT | IN3 | IN4 | ING | IN8 [INT0 [INT2

S R B A
HM-DCb

+DCa  pea

-DCa  -DCb L1d

-DCc
o [] L2d
+DC -DC L

+24 | vbc | ouT | ouT | out | out | out | vac | our
VDC | NEUT| © 1 2 4 6 | DC3| g

é VAC | VAC | vDC | OUT | OUT | COM | OUT | OUT
DCO | DC1 2 E 5 2 7 9

Outputs

A e &

L L L ] L2d
+DCa +DCb  +DCc -DCc
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1762-L40BXB, 1762-L40BXBR
+DCa -DCb  +DCb

J_J;l_%llllllll

[ 1

T o | vz |9 L s | 7 [ iNs (ivto (N1 [v1a |t [T | INz0 | iNz2
Sinking Inputs
NOT | COM COM
sen | gt | ms | e | e | 5N e v | N3 | NTs N7 [Nt [ IN2T | IN23
UJM‘FDCC
+DCa -DCc
-DCa
+DCb
DCa -D0b
m W{)CC
Sourcing Inputs Jor | o | vz C?M INS [ IN7 | IN8 [INT0 [IN12 [IN14 [IN16 |IN18 |INZ0 | IN22
NOT | COM COM
s |0 | N NG | | N [ INT|INT3 [ INTs [ IN17 | IN19 | INZ1 [ N3
%& % SEEEEEER
+DCa +DCc
Ce
ocd
¢ [ Cd +DCe DCe
w24 | voc | our [our [our |our |our [ our | com | our | vac |our | our
voe |NeuT| o | 1 | 2 [ 4 | 6 | 8 10 |oca | 13 | 15
Outputs i vac | vac [ voc Jour [ out Jour Jout [ vac [ our | our [our
pco |oc1| 2 | 3 | s | 7 | 9 |oea| w| 2| m

e D OO | @G

+DCa  +DCb ¢ e ¢ Ded
+DCc +DCd

-DCe
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L1 L2

2080-PSAC-12W

L

N

D

+24VDC

-24\VDC

O OO0

Micro820 Controller Wiring
2080-LC20-20AWB, 2080-LC20-20AWBR

Sinking Inputs

+DCa

L2a

L1a

ol fobh b

I 1 I
+DC24

-DC24

FOOR0000HehedOd®

3
‘ 0-04 ‘ 0-06

+DCh
ocp Lb e

L2b
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2080-LC20-20QWB, 2080-LC20-20QWBR

DC Sinking Input Configuration Inputs — Inputs 00...11

L L2 +DCa

2080-PSAC-12W oCa

L

N

D000

@

“ O @ @@@@@@@0@@@@@@@@
WbTiié@@

ie —— =

" O Bododeb0oededebe

ole

W“g v Q@@@@@@G@G@@@G@G

R

DCe L1a +0Cd DCd +DCe
L2a -DCe
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L1 L2

2080-PSAC-12W

L

N

D

+24VDC

O OOO0O

-24\VDC

2080-LC20-20QBB, 2080-LC20-20QBBR

DC Sinking Input Configuration Inputs — Inputs 00...11

+DCa

mgﬂi

-DCh +DCb

Ao Aot s

DCWO

\UU

1 I

|09 I-11

@@@@@@@0@@@@@@@@

-DC24

1-06

1 [

@@@@@@@O@G@@@G@G

2080-PSAC-12W

L

N

D

+24VDC

O OOO0O

-24VDC

+DCc

S3539EE)

+DCd

-DCc

DC Sourcing Input Configuration Inputs - Inputs 4...11 only

+DCa

-DCa

oo !

¢%%

-DCd

DCWO

\UU

)
I02

como

@@@@@@@Q@@@@@G@G

-DC24

1-01

1-03

1-06

1 [

@@@@@@@0@0@@@0@6

-DC24

+CM1 ous
|

-CM1

50

+DCc

-DCc
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Micro830 Controller Wiring

2080-LC30-10QWB

Q QO
|
‘como [ 0‘1 -
010600 010D
1-00 1-02 coMm1 1-05 NC NC
DC Sinking Input Configuration Inputs
— Inputs 00...05
+DC24 CM3
-DC24 o- ‘oo ‘ o‘m ‘ o‘oz ‘ 0- 03
+DCc @ @
Q indicates high-speed inputs and outputs DCc L1a L1b +DCd

L2a L2b -DCd

IMPORTANT Do not connect —D(24 m(Output terminal 2) to Earth/Chassis Ground.

2080-LC30-16QWB

DC Sinking Input Configuration Inputs
- Inputs 00...09

+DCc

Q indicates high-speed inputs and outputs L1b +DCd

2a 2b -DCd

-DCc

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.

Rockwell Automation Publication 2080-RM002B-EN-E - June 2019 51



Chapter3  Migration Considerations

2080-LC30-24QWB

DCSinking Inputs - Inputs 00...13

L1 L2

2080-PS120-240VAC

L

N

©

+24VDC

O OO0

-24VDC

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

+DC24

] ] ] 1
Mo o1 M2 0-03 0-05 0-06 0-08
0-00 ‘ 0-01 ‘ 0-02 0-04 M3 0-07 0-09
| |

+DCc L1b Llc

Q indicates high-speed inputs and outputs

DC24
| | | | |
+D00m
-DCc

DCc L2b L2¢c

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.

2080-LC30-48QWB

DC Sinking Inputs — Inputs 00...27

L4 LA {4‘ £f ﬁi @ Hp wQ 4949 { {f fﬁ 42@ fﬁi

T
1-08

1-02

@é@@@@@@@.@@@o@b 5000,010/0,00 C o000

I-14 1-16 1-18

+DC24

-DC24 0- 03

@O@@@@.@.@@@.@‘ @@@@@@@0@@@@@0@0

UM 005 OUG 017

+DCe @
DCe L1a lb lc +DCf

l2a 2¢c

@ @@ @ @ @@@
Cg | +DCh +0C] o

+DCi -DCi -0Cj -DCk

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.
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2080-LC30-16AWB

122 L1a

5L
%%%%

LTh

COMo I 01 - 03

1-00 1-02

L bbb 4 é

1-04 1-06

@Q@Q@Q@Q@G@@

com

1-05 1-07 1-09

+DC24 M1

0-04

@@@@@@@Q@@@@

-DC24 o- ‘oo ‘ 0-01 ‘ 0 ‘oz o- 03 ‘ o 05
o l @ o0
DCa | Llc L1d +DCh
[2¢ [2d -DCb

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

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.

2080-LC30-48AWB

|15 H7 1-19 1-24 1-26

1-16 1-18

@@@@@@@Q@@@@.@

T 1 l
4% 0-08 0-10 Cmg 0-13 0-15 0-16 0-18
OOOOEOO®OO®W®W®E®E®
‘ 0-07 0-09 0-11 0-12 0-14 M9 0-17 0-19
| | | | | | | |

+DCa

-DCa

+DCd +DCe

@@@

+DCg Lg
DCc -DCd -DCe +0C f DCf -DCg 12g
2080-LC30-48AWB has no high-speed inputs.
IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.
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-DCa

DL L1,

2080-LC30-48QBB

DC Sinking Inputs — Inputs 00...27

H@Wfﬁi@

+DCc

+Q ﬁQ ﬁQ {Q 49 ﬁQ ﬁQ

+DCa

@fﬁﬁﬁ@i

HOOOOOHOOOHEOBEE || HOOOLEELEOHEEEE®
He500000teEetRee) | HEOEEHEEEEEEDE®

54

Q indicates high-speed inputs and outputs

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.

Micro850 Controller Wiring

2080-LC50-24AWB

Inputs
2a Lla L2b L1b
n
2080-PS120-240VAC
oo | oo bH
L ICDMD I-OEI I-U‘S I-DES I-L7 " 1-08 1 I-1 1 1-12 1 I
N 0/0/0/0/0/0/0/000OIOOI0,

1-00 1-02 1-04 1-06

@

+24VDC

= 3es

CcM2

0/0]0]0

0-01 ‘ 0-02

i 1
0-05 0-06 0-08
0-04 M3 0-07 ‘ 0-09
| | |
Llc

| | |
b % m
+DCc
L2b DCc

olok 0

-DC24 ‘

L1
-DCc

-24VDC

O OOO

+DCc

[2¢

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.
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L1 L2

2080-PS120-240VAC

L

N

@

+24\VDC

-24VDC

O POOO

2080-LC50-24QWB
Inputs
Sourcing:+DC a Sourcing:-DCa  Sourcing:+DC b
Sinking: -DC a Sinking: +DCa  Sinking: -DC b

Sourcing:-DC b
Sinking: +DC b

I 1T Ll 1T 1T 1
+DC24 cMo CM1 CcM2 0-03 0-05 0-06 0-08
OOEOEOOOOO®M @ ®®
-DC24 D»‘OO ‘ 0-01 0-02 0-04 Cm3 0-07 0-09
| | |

L1b L1c

+DCec

L1 L2

2080-PS120-240VAC

L

N

o

+24VDC

QOO0

-24VDC

-DCc LZb L2¢

| | |
+DC cm
-DCc

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.

2080-L€50-24QBB

Inputs

Sourcing:+DC a
Sinking: -DC a

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

Sourcing:-DC b
Sinking: +DC b

I
como

[
+DC24

®

-DC!

u@@@@@o@o@

@@.

0-06 DDS

+DCe

L7

-DCd

-DCe

IMPORTANT Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.
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Micro870 Controller Wiring

2080-LC70-24AWB

Inputs
2080-PS120-240VAC
(bbb ob | 660600
L Q IC[]Ml] I70‘1 I70!3 Irliﬁ |r!n7” 1-08 1 I-1 1 1-12 1 I
e OOOOOOOOO® @)W @)
0 O ,
+24VDC 8 @ @D@ @@@@9@‘@@@‘@
-24VDC | | |

+DCec

+DC cm
-DCc

L2¢c

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

+  In Micro870 systems that use more than four Micro800 Expansion 1/0
modules, we recommend using a 1601-XLP60EQ power supply instead of a
2080-PS120-240VAC power supply. Make sure to wire both the Micro870
controller and 2085-EP24VDC expansion power supply to the same
1601-XLP60EQ power supply.
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2080-LC70-24QWB, 2080-L(7024QWBK

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

L1 L2

2080-PS120-240VAC

L

N

©

+24VDC

O OO0

® '@@@@@@@o@o@@@o@o

+DC cm
-DCc

+DCc L1b Llc
IMPORTANT + Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.

+ In Micro870 systems that use more than four Micro800 Expansion I/0
modules, we recommend using a 1601-XLP60EQ power supply instead of a
2080-PS120-240VAC power supply. Make sure to wire both the Micro870
controller and 2085-EP24VDC expansion power supply to the same
1601-XLP60EQ power supply.

-24VDC

DCc L2b [2¢
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2080-LC70-24QBB, 2080-LC70-QBBK

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

L1 L2

2080-PS120-240VAC

FO 110,

Q
L Q 1-08 | 1 | !
e @@9@@@@@@
0O |
+24\IDC Q @ +D:
el Qm@@@@@.@.@@@g

+DCd +DCe
»

-DCd -DCe

IMPORTANT + Do not connect —D(24 (Output terminal 2) to Earth/Chassis Ground.

+ In Micro870 systems that use more than four Micro800 Expansion I/0
modules, we recommend using a 1601-XLP60EQ power supply instead of a
2080-PS120-240VAC power supply. Make sure to wire both the Micro870
controller and 2085-EP24VDC expansion power supply to the same
1601-XLP60EQ power supply.
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Chapter 4

Overview

Before You Begin

Convert a MicroLogix Project to a
Micro800 Project

This chapter describes two ways that you can convert your existing MicroLogix
project to a Micro800 project — convert the project manually, or use the
MicroLogix to Micro800 Converter tool.

There is a new feature in Connected Components Workbench software version
12 or later that changes the instructions to be more similar to RSLogix 500/
RSLogix Micro. This feature is called the Logix theme and the purpose is to
switch Connected Components Workbench software instructions into RSLogix
500/RSLogix Micro instructions. If you use Connected Components
Workbench software version 11, you can get this feature by downloading the
feature pack software update.

Overview of Program Execution

A Micro800 cycle or scan consists of reading inputs, executing programs in
sequential order, updating outputs, and performing housekeeping (datalog,
recipe, communications).

Program names must begin with a letter or underscore, followed by up to 127
letters, digits, or single underscores. Use programming languages such as ladder
logic, function block diagrams, and structured text.

Up to 256 programs can be included in a project, depending on available
controller memory. By default, the programs are cyclic (executed once per cycle
or scan). As each new program is added to a project, it is assigned the next
consecutive order number. When you start up the Project Organizer in
Connected Components Workbench software, it displays the program icons
based on this order. You can view and modify an order number for a program
from the program properties. However, the Project Organizer does not show the
new order until the next time the project is opened.

The Micro800 controller supports jumps within a program. Call a subroutine of
code within a program by encapsulating that code as a User Defined Function
(UDF) or User Defined Function Block (UDFB). A UDF is similar to a
traditional subroutine and uses less memory than a UDFB, while a UDFB can
have multiple instances. Although a UDFB can be executed within another
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UDFB, a maximum nesting depth of five is supported. A compilation error
occurs if this limit is exceeded. This limit also applies to UDFs.

Alternatively, you can assign a program to an available interrupt and have it
executed only when the interrupt is triggered. A program assigned to the User
Fault Routine runs once before the controller goes into Fault mode.

Besides the User Fault Routine, Micro800 controllers also support two Selectable
Timed Interrupts (STT). STIs execute assigned programs once every setpoint

interval (1...65535 ms).

The Global System Variables that are associated with cycles/scans are:
e _ SYSVA_CYCLECNT - Cycle counter
e _ SYSVA_TCYCURRENT - Current cycle time
e _ SYSVA_TCYMAXIMUM - Maximum cycle time since last start.

Execution Rules

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

1. Readinputs 1
(1) 2
2. Execute POUs'"//programs
3
Write outputs
. 4
4. Housckeeping (datalog,
recipe, communications) <
1
2
(1) Program Organizational Unit. 3

When a cycle time is specified, a resource waits until this time has elapsed before
starting the execution of a new cycle. The POUs execution time varies depending
on the number of active instructions. When a cycle exceeds the specified time, the
loop continues to execute the cycle but sets an overrun flag. In such a case, the
application no longer runs in real time.

When a cycle time is not specified, a resource performs all steps in the loop then
restarts a new cycle without waiting.

For more information, see the chapter, “Program Execution in Micro800
Controllers” in the Micro830, Micro850, and Micro870 Programmable
Controllers User Manual, publication 2080-UMO002.
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File  Edil
e W

-
e

View

Device

Toals

Communications  Window  Help

High-Speed Counter

High-Speed Counter (HSC) is available in Micro800 controllers, however
configuration and operation is done through Connected Components
Workbench software instructions. The more common HSC configuration can be
done from the software interface, however doing it through instructions gives
you access to all configuration options. See the HSC example under the Logix
examples section later in this chapter.

RSLogix Emulate 500 to Micro800 Simulator

While you can emulate your MicroLogix program in RSLogix Emulate 500, you
can also do the same now for a Micro800 program with the new Micro800
Simulator feature in Connected Components Workbench software version 12 or
later. The new Micro800 Simulator feature allows you to do more than emulate
running your program — you can create your own virtual wiring, manipulate
input signals in the simulator interface, and interact with the simulator with a
customized simulator program.

'-—.. 1= -
<. Micro800 Simulator — X
Device Options  Help
Q) || maddess  [102,168.1,204
.m Iw m l]? 030480506 07 R0BR09 108 11128138 140 IS0 16R 170 1B 198208 21 R 220 220 240 250 260 27

ik k| @ smminy O] @ sswtnay O] @ sty (O] @ s sny O] @ smsnay Of

W Far o
= 02 o o:[ g >
W o 03:’—0 |
012134856783
PR R A |
B R = 5 ‘

Logix Theme

The Logix theme can be selected from the navigation bar. When you change to
the Logix theme, all your ladder diagram instructions names are updated to how
they were named in the RSLogix 500/RSLogix Micro software.

» - | K & . . Disconnected - oy & L

- Default

s— o5

= Theme: Logix =
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The followin

two themes.

g example shows the difference in instruction names between the

Instruction in Default Theme

62

>= out1
1 EN ol O
C Cc
il
D
i2
Instruction in Logix Theme
ADD GEQ outl
{ }
1 EN ENO EN ol { )
A Cc C
=il ol += =il
B D
~i2 —i2
Interrupt

There are a few types of interrupts in the Micro800 controller —The User Fault
Routine, Event Input Interrupt (EII), Selectable Timed Interrupt (STT), and
High-Speed Counter (HSC) (applicable to embedded HSC only). These

interrupts are

configurable under the controller branch. For more information on

interrupts, see the Connected Components Workbench software help.

=-Motion

< New Axis =
< New Axis =
=-Plug-in Modules
< Empty =

< Empty =

< Empty =

&, L a
Download Upload Dliagnose Secure ¥
Add Interrupt il
Interrupt Details
E-Controller
General Type: IEvemt Input Interrupt (EI1) H
Memory
Startup 1d: Ewent Input Interrupt (EI1

Serial Port Selectable Timed Interrupt (STI)

IUSE Port Universal Plug-In Madule (UPH)
High Speed Counter (HSC)

Ehemet Parameters

Interrupts

Modbus Mapping
Embedded 1/0

™ Auto Start

Embedded Input: IIO_EM_DI_OO b
Edge Trigger Type: Faling

o]’ | Cancel Apphy | Help |

It is important to understand how to configure your own interrupt because the
MicroLogix to Micro800 Converter tool does not handle it. You have to identify
and configure interrupts manually. For an example of how to configure an

interrupt, see

Configure Interrupts on a Micro800 Controller on page 179.
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Copy and Paste Code Between Software

In Connected Components Workbench software version 12 or later, the copy
and paste function is greatly enhanced. You can copy code (ladder rungs) from
RSLogix 500/RSLogix Micro software and paste it directly into Connected
Components Workbench software. For example, when you are migrating from
MicroLogix controllers to Micro800 controllers, besides using the MicroLogix to
Micro800 Converter tool, you can also copy the entire ladder diagram from your
RSLogix 500/RSLogix Micro project and paste it into your Connected
Components Workbench project. This enhancement makes reusing code easy.

After you paste the code into your Connected Components Workbench project,
there are cases where you are required to make some changes manually. These
cases are categorized as supported instruction, semi-supported instruction, and
unknown instructions. The following sections briefly explain what to expect
when you copy and paste a program.

Supported Instruction

This group of instructions have identical functions to their respective instruction
in RSLogix 500/RSLogix Micro software. Generally, you do not have to make
any changes when you copy and paste such code. Most of the operator type
instructions work like this, such as ADD, SUB, EQU.

Semi-supported Instructions

This category applies to slightly more advanced instructions. Timer and counter
are two such instructions because when you copy and paste them into Connected
Components Workbench software, some feature or parameter does not match.
You must verify the logic and make necessary changes. For example, when you
paste a PID instruction from RSLogix 500/RSLogix Micro software to
Connected Components Workbench software, the instruction is not identical.
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You have to convert the parameters and its associated output in the program

manually.
PID instruction in RSLogix 500/ PID instruction in
RSLogix Micro software Connected Components Workbench software
FID —— PD9_9
FID PID , .
PID File COOLING Enable Active
Process Variahle PV '
Control Variahle CV | N10[36] |
Setup Screen | By PV cv .l.
[ N1o@E7]

|
—sP Absolu_.++
=T AutoM... Error -*
—tCWVMa.. ErrorlD

= CVMax
[ 4 CVMin

=1 Gains

=t Caontrol

Unsupported Instruction

When you see ‘'UNK:xxx’ in the Ladder Text Input box, it means that the xxx’
instruction is not supported in Connected Components Workbench software.
For example, program control instructions such as JSR, SBR, and MCR are
treated as unknown instructions (UNK) as they are not required in Connected
Components Workbench software.

Sometimes an unknown instruction can result from converting a semi-supported
instruction. When an RSLogix 500/RSLogix Micro instruction is converted to a
Connected Components Workbench instruction that has fewer parameters, the
excess parameters are dropped and considered as UNK. To determine how to
configure the instruction, see the Connected Components Workbench software

help.

TOF instruction in RSLogix 500/
RSLogix Micro software

TCOF
Ti OfF Dala = EN . P :
Timer  [EHVHG The instruction is configured
Time Base 10 =D with a two second delay.
Preset 2=
Aeoum 0=

TOF instruction in The unknown instruction‘0’is
Connected Components Workbench software dropped out of the TOP instruction.

0

10
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What You Need You need the following software to perform the conversion.
e Connected Components Workbench software version 12 or later.
¢ RSLogix 500/RSLogix Micro software.

Convert Your Project with The general steps to convert your project with the MicroLogix to Micro800
the Converter Tool Converter tool can be summarized as follows:

. Save the RSLogix 500/RSLogix Micro Project as an SLC File

Run the MicroLogix to Micro800 Converter Tool

Convert the SLC File to a Connected Components Workbench Project

Understand the Conversion Process

Vo w D

Resolve Compilation Errors

Save the RSLogix 500/RSLogix Micro Project as an SLCFile

1. Open the RSLogix 500/RSLogix Micro project file (.RSS) that you want
to convert.

2. Save the opened project file as a .SLC file with the following settings:
o Save as type = Library Files (*.SLC)
o Export database = Selected

o Export File types = Logix

#: Save Program As... &J
Path:  C:izershsltan]\Documents

Savein: | | My Documents j L] cF Bl

MName ’ Date modified o

| |UNTITLED.SLC 5/6/2015 10:08 AM

| |testdoc.SLC 5/7/2015 1:57 AM

L]Oo1SsLC 5/5/201510:38 PM

| |jsr.SLC 5/7/20151:31 PM

| |int.SLC 5/7/20151:38 AM -

4 1

L2
File name: |Pic:k and Place
Save as type: |Lib|ar).r Files(*.SLC) j Cancel
Help
Export file types

I Export database | & Logie © Al O ARS Export optians...

-
] File: PLC Infarmation
Processor Mame : |[UNTITLED Station #:  8d
Processor Type: Bul1761  MicroLogix 1000
Revision Mote Wersior: |0 j
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3. Click Save.
The Export SLC Format dialog box displays.

Export SLC Format [

Export Mode

* Complete Program Save  © Partial Save “
Expart Opti
zport Options r—

Iv¥ Export Rung Descriptions and Page Titles

I¥ Export Symbals and Descriptions Help

¥ Annatate Librarny

Library Description

4. Click OK.
The Export Results dialog box displays.
f Export Results [iz-r
Conterits
EXPORTING ADDRESS/SYMEOL DESCRIPTION DATABASE TO -

C:A\Usershsitan D ocuments\Pick and Place EAS
EXPORTING TO RSLogix FORMAT
EXPORT finished.

EXPORTING INSTRUCTION COMMENT DATABASE TO
C:A\Usershsltan\Documents'Pick and Place EIC
EXPORTING TO RSLogix FORMAT

Mo records found to EXPORT.

EXPORT finished.

m

EXPORTING RUNG/PAGE TITLE DATABASE TO
C:A\Usershsitan\Documents'Pick and Place ERP
EXPORTING TO RSLogix FORMAT

EXPORT finished.

| ok | saveToFie |

5. Click OK to close the dialog box.

MicroLogix to Micro800 Converter Tool

The benefits of using the MicroLogix to Micro800 Converter tool would be
faster conversion time and that the instructions have similar input/output
parameters to MicroLogix instructions. However, there is larger memory
consumption by the User-Defined Function Block (UDFB) programs.

IMPORTANT  The converter tool only supports MicroLogix controllers. The tool does not work
with other controllers even if you convert their project files to .SLC files.

For general information about the converter tool, see the MicroLogix to
Micro800 Converter tool help.
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Download and Install Connected Components Workbench Software

1.

FIND DOWNLOADS @

select
a
COW All Categories  [v|  AllFamilies  [v] n version
v
-AB Drives CCW Device Database Files ~ 12.00.00 ~
Drives Device Database files for Connected Components
Workbench PowerFlex Database (Drives & Motors/Utilities) 11.00.00
Connected Components Workbench 10.01.00

9.01.00
Connected Components Workbench - Dev Ed
Connected Components Workbench (CCW) Developer 9.00.00
Edition single software with configuration, programming, and
visualization. (Software/Software) 8.01.00
Connected Components Workbench R11 Trend 8.00.00
Connected Components Workbench (CCW) Release 11
update to add Trending for drives & other power products 700,00
(Software / Utilities) (Software/Utilities)
PanelView Component DesignStation Ll
Offline designing and managing PVc HM! applications; use
with v1.070 and older firmware. Superseded by CCW. 2711C W 2A00d v

5 items found

Open the following link on your browser:

hetps://www.rockwellautomation.com/rockwellautomation/support/
pede.page

Click Find Downloads.
The Find Downloads page displays.
Enter the keyword ‘CCW’ in the search bar.

Select Connected Components Workbench Standard Edition (select

Developer Edition if you have a valid activation key), then select version
12.00.00.

Connected Components Workbench (CCW) Standard Edition
(free) single software with configuration, programming, and 10.00.00
visualization. (Free Software/Software)

T amnitnre # Nnarator Intadfaca/Danalllin Camnanantl

0 selections

5.

6.

Click Downloads.
The Downloads page displays.

Click the Show Downloads icon.

DOWNLOADS @

SELECTIONS COMPARE =

show selections v @ Downloads

@ Connected Components Workbench

12.00.00 E )
= d Comp ({CCW) Standard Select Files

Edition (free) single software with configuration,

progi ing, and wi.
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The Available Downloads dialog displays.

CONNECTED COMPONENTS WORKBENCH

12.00.00

Product Release Notes

%X Custom Release Note

Accessory Files

Connected Components Workbench Standard Multiple Languages Edition v12.00.00

Firmware Tools

ControlFLASH Plus (ControlFLASH & FT Services) v2.00.00
ControlFLASH Plus (ControlFLASH install only) v2.00.00

Product Add-Ons

Connected Components Workbench English User Manuals v12.00.00

Close

7. Select the Connected Components Workbench software, then click

D

ownloads.

The Download Cart dialog displays.

Download Cart ~ el

Download ltem Version
Connected Components
Workbench Standard

M Multiple Languages Edition iU

v12.00.00

CLEAR

Release
Date

03/26/2019

Release
Note

Download
Size

25GB

Comments

This version is the free Standard version, and does not
require activation. The Developer edition is catalog
9328-CCWDEVENM or 9328-CCWDEVENE and
requires purchase and activation. <a
href="http:/fab.roclkwellautomation.com/Programmable-
Controllers/iConnected-Components-Workbench-
Software"=Connected Components
Workbench=/a=&irade; programming and configuration
software supports your Micro800&trade; controllers
and several of the Allen-Bradley&reg; component-class
products in your small machine. <a
href="http:/fab.roclkwellautomation.com/Programmable-
Controllers/Connected-Components-Workbench-
Software"=Connected Components
Workbench=/a=&trade; programming and
configuration

1 items DOWNLOAD NOW CLOSE
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8. Click Download Now.

If you are not signed-in to the website, you are prompted to do so.

9. Download and install the application.

Run the MicroLogix to Micro800 Converter Tool

There are two ways to run the MicroLogix to Micro800 Converter tool:

e From the Connected Components Workbench menu,
Select Tools -> MicroLogix Library Converter.

File Edit View | Tools | Communications Window  Help

%5 o | EE& Micrologix Library Converter Ctrl+Alt+L
B <! &= DeviceNet Node Commissioning Ctrl+Alt+]

Project Organizer SD Card Utility Ctrl+Alt+U
Name: Module Profile Tool Ctrl+Alt+M
Devices Trends 20 Micro800 Simulator Ctri+Alt+T

BEd controirLasH

Create new project External Tools...

Import and Export Settings...
*E} Options...

The MicroLogix to Micro800 Converter tool dialog displays.

Eﬁ-ﬂj MicroLogix to Micro800 Converter 5.00

fﬂ Export MicroLogix project as .5LC library file.
In R5Logix500, use "Save As’ and create a library file (5LC) and check 'Export
database’ to Logix format.

MicroLogix Source

Source Project (*.SLC):

Micrologix.5LC file Iil

Documentation file(s) using the same name

Micro800 Target
- ]M
Catalog ID: 2080-LC70-24QBB ~ . "
Major Revision: 12 ‘.3] —
|
@ Show Target Details
Option
Concatenate instruction description to variable comment
oK | | Cancel | | Help

Rockwell Automation Publication 2080-RM002B-EN-E - June 2019

69



Chapter4  Convert a MicroLogix Project to a Micro800 Project

e By command-line execution
The command must be executed in the Connected Components
Workbench installation directory with the following syntax:

CCW Shel | . exe/ M croLogi xConv Sour ceS| cFi | ePat h Tar get Cat al ogl D [ opti onConcat enat eComment ]

Argument Description

SourceSlcFilePath Provides the path to the .slc file to be converted.

TargetCatalogID Specifies the Catalog ID for the target controller.

optionConcatenateComment Has a value of either True or False. Determines whether the instruction description
is shortened to just the comment.

In the following example, the SLC file that is named ‘Pick and Place’ is
converted for use with a Micro830 controller (catalog number
2080-LC30-16QWB) and to not concatenate the instruction descriptions.

IC:~Program Files (x86>“Rockwell Automation~CCW>ccw.zhell.exesMicroLogixConv Pick|
and Place.slc 2888-LC3A-16QUWE false

Convert the SLC File to a Connected Components Workbench Project

1. Run the MicroLogix to Micro800 Converter tool.
From the Connected Components Workbench menu,
select Tools —> MicroLogix Library Converter.

2. Under MicroLogix Source, do the following:

a. In Source Project (*SLC), locate your saved SLC file.
Verify that the documentation files are in the same directory.

b. Select one or more documentation files with the same name checkbox.
3. Under Micro800 Target, a compatible Micro800 catalog number

automatically populates the catalog ID field. If you want, you can select
another catalog number.

TIP  The MicroLogix to Micro800 Converter tool help lists the
recommendations for which MicroLogix controller is converted to
which Micro800 controller.

4. Under Option, select the checkbox if you want to concatenate the
instruction description to variable comment.

5. Click OK to generate the Connected Components Workbench project.

Once the project is converted, you must make additional changes before it can be
used. If you build the project immediately after conversion, there are many errors
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MicroLogix embedded 1/0 terminals

YT -

Q1
(%}

A3

QD4

Error List

and warning messages. Follow the rest of this guide to understand what the errors
mean and how to resolve them.

! 131 Warnings |

0 536 Errors 0 Messages

Description

Expecting an output or memory BOOL variable

Expecting an output or memory BOOL variable

RA_SCP_1: WARNING: Using embedded function blocks in functions can lead to unexpected behavior
MN7[1]: Expecting a REAL type variable or constant

Error List  Output

Understand the Conversion Process

The MicroLogix to Micro800 Converter tool helps to convert your program,

I/0 table, and user documentation at a basic level. As a result, if you compile your
project immediately after conversion, there are many errors and warnings. This
section describes what the converter tool does and explains why those errors and
warnings appear.

Automatically Rename Embedded I/0

When you convert a project, all embedded I/O are renamed automatically. For
example, 1:0/0 is renamed to _IO_EM_DI_00. If all embedded points are
converted properly, you do not need to reassign any I/O.

10 Q0
om0 —3F 5
Bul. 17%2 Bul. 17%'1
L0 on
ol —3 F
1% 15
Bul.1762 Bul.1762
Micro800 embedded I/0 terminals
_I0O_EM_DI_00 _IO_EM_DO_00
1] { | { )—
_IO_EM_DI_19 _IO_EM_DO_15
2— 3 O£

When the target controller does not have enough embedded I/0, the converted variable name is marked with a warning sign.

However, there are some situations where you must reassign I/O. For example,
when you migrate from a 40-point MicroLogix controller with five or six
expansion I/O modules, to a 24-point Micro870 controller. Since only Micro870
controllers support more than four expansion I/O modules, you must assign the
remaining MicroLogix embedded I/O points to the Micro870 expansion I/O
modules.
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LS:
LS:
LS:
Lo:
Lo:
LS:

Mot W M O

K|

Data File L9 (bin) -- For expansion module

o o o o o o o

The converter tool version 5.0 does not reassign terminals on the expansion I/O
modules automatically. This behavior can cause confusion as the converter tool
renames the terminals on the modules to the Micro800 embedded I/O terminals,
and results in duplicate outputs.

To resolve this error, you have to rename all expansion I/O addresses. A
recommended method is to create a Long data file (For example, L9) and rename
all expansion I/O addresses to the bit address of the data file. For example,
rename the address 1:6/31 to L9:6/31, retaining the slot and channel number for
reference.

o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o od
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o o
o o o o o o oSl
o o o o o o o)
o o o o o o o
o o o o o o oy
o o o o o o o
o o o o o o o
o o o o o o ofd
o o o o o o

BB

[La:0/0 | Radix|Binary |

Symbol:|

| Columns:l vl

Desc |

-

Eropeniesl Usage | Help |
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With this method, when you migrate into Connected Components Workbench
software, 1.9:6/31 is renamed to L9[6].31. Since the slot and channel number
information is converted into the new array data format, it is easy to reassign
them manually to the respective I/O terminal on the Micro800 expansion
module.

This address, L9[6].31 can be denoted as

channel 31 of the sixth expansion module on
L8[6].31 the MicroLogix controller.

2 11 This method makes it easy to map the /0

onto a Micro800 expansion module.

Program and Subroutine

If the project is converted successfully, there is only one ladder diagram in your
program file and the rest of the ladder programs are located under the User-
Defined Functions (UDFs) branch. The converter tool converts subroutines into
UDFs and your program calls these functions in the main routine. However, if
any of the subroutines is initiated by an interrupt, you must convert the interrupt
routine manually. See the Connected Components Workbench software help on
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hOW to create an intcrrupt program. You can also Nee Configure Interrupts ona

Micro800 Controller on page 179 for more information.

RSLogix 500/RSLogix Micro  Connected Components Workbench
E-{1 Project ~|| WName: Project2s0%

@] Help

=-C1 Controller CIEEEs |Trend3|

i Contraller Properties
%% Processor Status

%% Function Files

JI 10 Configuration
&-piE Channel Caonfiguration
=1 Program Files

- SCALE N
& LADS - LOGIC
& LADE - HUMIDITY
& LAD7 - TEMP

& LAD 8 - HEATING

& LAD 9 - SCALE OUT
& LAD 10 - PUMPALGD
& LAD 11 - WATER

EHE
B Cross Reference
[ oo- ouTPUT

O 11 - INPUT

[ 52- STATUS

[ B3 - BINARY

[ T4 - TMER

[ C5- COUNTER

[ R - CONTROL

[ 17 - INTEGER

[l F& - FLOAT

[ PDS- PID

[l W10 - DATA

[ T14 - AVG TIMERS
[ W15 - AVG DATA

B svso- 1
B svs- /
LALAD 2 - MAIN

[ F1B - AVG FLOAT -
< | »

| ¥
[T Microgs0o%
El- gl Programs
‘ =) Maln
iE Local Variables
i Global variables
@l User-Defined Function Blocks
= User-Diefined Functions
= ] Scaleln
. iE Local Variables
= =l Logic
. iE Local Variables
= Bl Humidity
. iE Local Variables
= [ Temp
. iE Local Variables
= [l Heating
. iE Local Variables
£ [l Scakeout
. iE Local Variables
=] PUmMpAlgo
. iE Local Variables
=) Water
iE Local Variables
&9 Datalypes

MicroLogix Instructions

Most of the compilation errors are generated due to instructions. Not all

MicroLogix instructions have their equivalent in Micro800 instructions. Some
instructions are similar but have differences that require minor changes to make

the Micro800 instructions behave the same as the MicroLogix instruction.

The help file for the converter tool contains a list of the supported and

unsupported MicroLogix instructions. Unsupported instructions are probably

not needed anymore due to the difference in design between MicroLogix

controllers and Micro800 controllers. For supported instructions, there are a few
categories as described here.

¢ Direct Replacement

MicroLogix instructions that fall under this category are basic instructions
such as coil, contact, and basic math instructions such as ADD, SUB,

MUL.

o Similar Replacement

MicroLogix instructions that fall under this category means that the same
instruction is available in Micro800 controllers, but the instruction has less

or more parameters. The Micro800 instructions function slightly

differently, but they can easily be configured to achieve the same result as

the MicroLogix instructions. Examples of similar instructions are ONS,
OSE, OSR, counter, and timer.
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"y Rockwell
Automation

Micro800 PWM

T, SUBMIT CODE

Filter By

Product Familles

O

Products

O w

UDFB Placeholder

MicroLogix instructions that fall under this category require more effort
to resolve. For example, the MicroLogix PWM instruction. A UDFB
placeholder is a function block without code, or empty function block.
Since a Micro800 controller has its own timer, you are expected to use this
timer to develop your own PWM function within the block.

Alternatively, an example of the Micro800 PWM UDFB code is available
on the Rockwell Automation Sample Code Library at https://

www.rockwellautomation.com/global/sample-code/overview.page.

This code is not identical to the MicroLogix PWM instruction, but you
can use it as a guide to configure the UDFB to suit your application.

sample Code

Preferred oy DOWNLOAD

Details h

UDFB Replacement

MicroLogix instructions that fall under this category are replaced
automatically by the converter tool. UDFBs that replace supported
MicroLogix instructions are developed to behave as close as possible to the
original instruction. Examples of UDFBs are
RA_TON_MICROLOGIX, RA_CTD_MICROLOGIX, and
RA_CTU_MICROLOGIX.

Data Table Addresses

The MicroLogix processors store all data in global data tables. You can access this
data by specifying the address of the data you want. A Micro800 controller
supports data that is local to a program, and data that is global to all tasks within
the controller. A Micro800 controller can also share data with other controllers,
and instead of addresses, you use tags to access the data you want.

Each MicroLogix data table file can store several words of related data. A
Micro800 controller uses arrays to store related data. The converter tool converts
the MicroLogix data table files to Micro800 arrays.
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With a Micro800 controller, you use a tag (alphanumeric name) to address data
(variables). The controller uses the tag name internally and does not need to
cross-reference a physical address. The following are some examples of how a
MicroLogix data table is mapped to Micro800 variables.

MicroLogix Address Map to Micro800 Address
N7:500 N7[500]

N17:25 N17[25]

R6:100 R6[100]

:0 0]

T4:6 T4[6]

1:0/5 _I10_EM_DI_05

0:0/4 _l0_EM_DO_04

For an extended list of examples, see the MicroLogix to Micro800 Converter tool

help.
User Documentation

If the Logix database was exported when your RSLogix project as a .SLC file, the
symbols, address comments, instruction comments, and rung comments in the
program are preserved. There are some limitations on the number of characters
and descriptions for the comments. For example, certain strings become
concatenated. To understand more about this limitation, see the help file for the
converter tool for details.

Unconverted Project Components

The following is a list of components that are not converted.

Project Component Corrective Action

Status data file features Although the status file is not supported, certain status file
functions are available in Micro800 controllers. For example, ‘First
Scan'is available as a system variable in Micro800 controllers.

Data file properties Addressing in Micro800 controllers is based on tags. These tags
can be manipulated manually.

Index and indirect addressing for Status, Input, Handle this component programmatically.
and Output data files

Controller configuration Configure the controller manuall.y

1/0 data tables Add the /0 manually.

1/0 configuration Configure the /0 manually.

Interrupts Configure the interrupts manually.

Passwords Configure the controller password manually.

Indirect addressing Implement indirect addressing manually.

Function files The design of Micro800 controllers eliminates the use of function

files, but configuration of functions is done through instructions or
1/0 configuration. Instructional behavior differences are described
in RLL Instruction Mapping on page 99.
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LENGIRL U | AD2D_AVERAGE-POL

’ m (Userdefined)  RungBranch  Bit

Resolve Compilation Errors

This section describes how to handle the various errors that were described in the
previous section. Application-related issues due to behavior differences between
MicroLogix instructions and Micro800 instructions are not covered. The focus is
on to solve error messages that are generated from the conversion.

Expecting an Output or Memory BOOL Variable — UDFBs

Most of the time this error message appears due to the UDFB placeholders. Since
most instructions are converted into UDFBs, there may be many empty blocks
that require your attention. Developing the application code for these UDFBs
helps to resolve a significant number of errors because a particular UDFB
function may be used multiple times within a project.

ANALOGIN-POL MicroB70

RA_SCP-POU Start Page

o il it +# {r i i Iy

Communications Ti

Program Controd Math Compare Mave/Cogy Trg Functions Logcal  Conversion  ASCH Suing FilafAmay Fie/Shift

This UisorDofined Funcion Block was created emply. You need 1o manually croats equivalant logic far o funcsion block

A
-

Expecting a REAL Type Variable or Constant — Data Type

Instruction parameter data type is difference between MicroLogix controllers
and Micro800 controllers. Many of the INT arrays that are created by the
converter tool are used in Micro800 instructions that require a REAL data type.
Resolving data type errors typically reduces the number of errors significantly.

RA_SCP_1

P
FBENO

FBEN

N7[1] N10[10]

RA_SCP
RA_SCP_1
Scale with parameter

627.

31104

FBEN: Bool
Input: Real
[TputVin: Real
InputMax: Real
ScaledMin: Real
ScaledMax: Rea

1000

] Outputs
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Undeclared Identifier — Variable not Declared

This variable arises from a converted project and is an indication that the

MicroLogix address format is not supported. The converter tool automatically
renames the address to something that is supported. You must resolve this error

programmatically.

The following is an example of the indirect addressing error.

MicroLogix Address Format Converted Micro800 Variable

IA_T14_N15_2 DN

£ | |
DN 11

Notes on a Converted Pick and Place Application

The converted SLC file appears similar to the following:

Project Organizer R [TEEES Quick Tips -
Name: Pick and Place 12 y = i
Micro830 rogram ajor Fault:  — 5] . .
- Comnect | Disconnectes
EI Micro830) Micro830 Run Controller Mode: ==
o By programs 7 ¥ E L] @
Download Upload Diagnose  Secure  Asis Monitor Manuals  Help
MAIN_PROG
T
@ Interrupt3_USER_FAULT @ ay I@e%o%oaeea
=) 2080-LC30-16GWB 5 1
o= s )|
ﬁ Interrupts_HSC_INT =
@ Global Varisbles SO
|
g E User-Defined Function Blocks
o] user_FauLT —m|
il Hsc T El| eeeceeoeeoed
i sTUNT
gl Fes RIS Controller - Interrupts
? oo General B
kT Memory add | L
— . Startup E i
gl S b ) Description Program
W'I - USE Port L 0 UFR Interrupt3_USER_FAULT
Interrupts 5 HSCO Interruptd HSC_INT
] Fe10 Modbus Mapping
Embedded /O
-

I ErrorList B Output

Item(s) Saved

¢ By default, the Interrupt3_USER_FAULT POU program is created. From
the RSLogix 500/RSLogix Micro project, the MAIN_PROG (Lad 2)
program is converted to “MAIN_PROG” in Connected Components
Workbench, while USER_FAULT (Lad 3), HSC_INT (Lad 4),
STI_INT (Lad 5), and Lad 6 to Lad 16 from the RSLogix 500/RSLogix
Micro project are converted to a User Defined Function Block (UDFB).

e The converter tool adds other Interrupts (for example,
Interrupt4_HSC_INT) if any HSC-related instructions are present in the
project.

You can configure it to an interrupt from the controller configuration
section or delete the interrupt program if the interrupt is not needed in the
program.

e For this project, the Interrupt3_USER_FAULT can be deleted when not
in use.
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e For Jump to Subroutine (JSR), the converter tool creates a call to the
UDEFB (subroutine that is called in JSR) in the program.

e The following data types are converted into an array (under Global
Variables).

Slca— v o | [ ]
ch

COUNTER - [0.31]

+| N7 INT - [0.104]
#| R6 CONTROL v [0.15]

524 DINT S 2 Index Register
=| T4 TIMER - [0.39]

e The partially supported MicroLogix 1000 instructions are converted into
a user-defined function block (UDFB) that contains logic to perform the
function of the MicroLogix instruction.

Refer to the converter tool help for more information about the fully
supported, partially supported, and unsupported MicroLogix 1000
instructions.

o Results are displayed in the Output and Error List windows at the end of
the conversion process, and stored in the conversion log file.
The Error List window provides information about the items in that did
not fully convert from your source project to your new project.

Error List - =X
@ 0Emors | 1\ 12Wamings | (i) 0 Messages

Description File Line Colu... Project -
Revise all usages of status file. They are no longer system variables, unpredictable operation could oceur. _--E
& 2 Arithmetic Status bits are not supperted in Micre800. Revise usage of math instructions. Controller
& 3 MicroLogix Variable 'S:1/15' was converted to a system variable '_SYSVA FIRST_SCAN'. MAIN PROGSTF 10 1 Controller
& 4 MicroLogix Variable 'S:1/15' was converted to a system variable '_SYSVA_FIRST_SCAN'. MAIN_PROG.STF 19 1 Controller

The Output window displays the location of the Conversion Report in CSV
format, where you can find all information from the Error list.

Output v =X
Show output from: | General BN ESIEN |
Catalog Identifier: 2088-LC30-160WB -

Project: Pick and Placell

Conversion Report Location: C:\Usersisltanl\Documents\CCW\Pick and Placell\ConversionReport\ConversionReport.csv

Converting from Processor Type: Bul.1761 Micrologix 1808.

Warning: Revise all usages of status file. They are no longer system variables, unpredictable operation could occur.

The properties summary information for the proiect cannot be converted because documentation was not included in the database export.

Once no errors are encountered and all warnings have been addressed, save the
project and test to see if it has the desired behavior.
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Convert Your Project
Manually

Generate an Existing
RSLogix 500/RSLogix Micro
Project Report

See Appendix B to view the Pick and Place project in RSLogix 500/RSLogix

Micro and in Connected Components Workbench after you have used the

converter tool.

To migrate all your existing RSLogix 500/RSLogix Micro project code, you have
to create 2 Connected Component Workbench project with a similar structure.

This section describes how to create your original program structure in the
Connected Components Workbench software environment and how to handle

I/0O addressing differences.

The general steps for manual conversion can be summarized as follows:

o Generate an Existing RSLogix 500/RSLogix Micro Project Report

o Create Equivalent Program Files
o Create Representative Data Files

o Create Equivalent Logic in Program File

The RSLogix 500/RSLogix Micro report for your application contains
information such as a program file list, a data file list, and ladder diagrams. This
information is used as reference when creating a program in Connected

Components Workbench software.

1. Open the existing RSLogix 500/RSLogix Micro project.

2. Go to File => Report Options.

# {3Logix 500 - PICK AND PLACERSS = =
File Edit View Search Comms Tools Window Help
DEHE & %Be ~| % & R E RO »
OFFLINE 3] “He NOEER T CRaRas i
[NoEdis [+] [Forces Enabled H (= = = oz |
eport Options
iver AB_VBP1 Node: 04 LI PT\User £ - T——
R PICKANDPLA. [= |[@ |[ 2= || #;LAD 2 -- MAIN_PROG: | Reports o |[8][=
s £ Progiam Files
(=423 Project & e followinz 3.4 | D Data Files ge";:elp Sr'*w’ e e FEGAT =
o = =
& 3 ge\u’r - 0:!9!“.‘“;:;1 | B Memory Uisage m o - = 1 Starting Page Number Inds-x:«x |
£ Contrale 0000 e B o o Lol ele I~ Even/Odd Page Maigins E
§ Controller Properties B r
oe i 5 [l Data Moritor ¥ 170 Configuration - [
rocessor Status 176136 | ;
A1 10 Cenfiguration D Recipe [ Charnel Configuration I~ Mulipoint List
HiE Channel Configuration m'ﬂ‘ﬁ;’éﬂ (T E’”T“;I ¥ Custom Data Monitor r 1'"*3“:"-
e 2
B wuttipoint Monitor 0001 I e B Header I™ Cioss Refarence I Revision History — —
=63 P Fi & :
=@ uuﬂf:{zo‘% erand| | B Foote [ Table Of Contents AL | %o Revisiors ’
] 2 A
over. £ ff Ladder Setup
I —— Outpus Sonll A Fonts Data Files Database Select All .
& LaD3-usER FALLT ooz —3 4 i Colors ¥ Data Fils List ¥ bddess/Symbols &S
B LaD 4 wsc_nr ) ‘: ¥ Data Files ¥ Instruction Comments Deselect Al 2
& LaDS -STLmT 1761l [ Memosy Usage [V Symbol Groups
4 Lavs. iadexes oo the o} Page Setup T —
& o7 N Program Fiss Miscellaneous Layout Options F MOV
b e, o003 ¥ Program Fie List r ‘ k.«
& Los- ¥ Progiam Fikes r T a0e
& La010- I Ladder Table of Contents L Continuots Pagination . N2
& Lot [™ First Rung Num on page 100<
& Lap12-
& ran13. Loads the high-spd)
& Lap14.
& L0
Ak LAD 16 -
£ Data Fiies
B Cross Reference
B on oo = @ubpy | Seveload | PintPreview| Pt | hep [ oK Cancel | -
‘ " » v mam_proc 7L >
F— :
For Help, press F1 20003 |APP

3. Modify the report options as necessary.

Click Print.
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Create Equiva'ent Program The program execution between MicroLogix controllers and Micro800

Files

80

controllers is different. To understand more about Micro800 controller execution
order, review the earlier section Overview of Program Execution on page 59.

To create the equivalent program files for your RSLogix 500/RSLogix Micro
project in Connected Components Workbench software, do the following.

1. Launch the Connected Components Workbench software.
2. Click New.

3. Entera project name and click Create.
Verify that add device on create checkbox is selected, otherwise the add
device menu does not appear.

4. From the device catalog, expand ‘Controllers’ and select your target
controller.
You can see the earlier section to determine a suitable target controller.

Select the latest firmware revision and click Add to Project.
6. In the Project Organizer, right-click Program to add a ladder diagram as

your main routine.

Take note that subsequent programs are not subroutine. All programs under
project organizer are executed in sequential order, unless they are configured for
STT or interrupt. You can incorporate all subroutine logic into one ladder
diagram or create a UDF or UDFB to replace the subroutine.

Create UDF or UDFB to Replace Subroutine

1. Right-click UDFB or UDF under project organizer and add a ladder

diagram.

2. Rename the ladder diagram according to your subroutine.
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Create Representative

Data Files

3. Repeat these steps until a UDF or UDFB has been created for each
subroutine.

=1 Project -
-1 Help

=1 Contraller

i Controller Properties

Q Processor Status

Q Function Files

010 Configuration

2] i))E Channel Configuration

=1 Program Files

B svso-
B svys1- /
& 1A

LAD S5 - LOGIC
& LAD B - HUMIDITY
& LAD7 - TEMP

# LAD 8 - HEATING B
& LAD 9 - SCALE QUT
& LAD 10 - PUMPALGO
& LAD 11 - WATER

[ B o T —

B Cross Reference

[Name: Project250%
Devices |Tremd5|
| L
EHE Microgs0
E—] gal Programs
- = Main
22 Local Variables
= Global variables
------ &l User-Defined Function Blocks
= User-Defined Functions
E.
=]

Scaleln

= Local Variables
- Logic

‘ = Local variables
Hurmidity

= Local variables

[ 00 - ouTPUT l Temp
01 - mput = Local Variables
[ 52- STATUS =

I Heatin
[1 B3 - BINARY -+ ~ang
[ T4 - TIMER = Local variables

ScaleOut

= Local variables

[1 C5 - COUNTER
[ RG - CONTROL

[ N7 - INTEGER

D F8- FLOAT PUmpAIgo

[ PDI- PID = Local Variables
[ W10 - DATA

= Water
= Local variables

[ T14 - AVG TMERS
[ N15 - VG DATA

[ F16 - AVG FLOAT -
« | »

4. Save your project.

Use the report that is generated for your project as a reference to create
representative data files in Connected Components Workbench software by
configuring the variables for the project. If your configuration requires expansion
I/O modules, do it here. This section provides some guidance for configuring
embedded I/O, binary file, and integer file. If your project requires you to
configure more data files for expansion I/O or other data types, use this section as
a guide to continue configuring the other data files.

The following data files are used in the examples in this section:
e Output (O0)
e Input (I1)
e Binary (B3)
e Integer (N7)

Set Up Embedded 1/0 Variables

1. On the Project Organizer panel, double-click Global Variables.

2. Create an alias for the embedded I/O following the comments in
RSLogix 500 software.
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Follow this Connected Components Workbench I/O addressing:
« OUTPUT (00)=_I0_EM_DO_XX

(For example, 0:0/0 = _I0_EM_DO_00)
e INPUT (I1) = _IO_EM_DI_XX

(For example, I:1/0 = _IO_EM_DI_00)

Embedded 1/0 Address in RSLogix | Connected Components Alias in Connected Components
500/RSLogix Micro Software Workbench Global Workbench Software
Variable Name
0:0/1 _10_EM_DO0_01 Motor Forward
0:0/2 _10_EM_DO0_02 Motor Reverse

(IS GEEIRP S [AAIN_PROG-POL* Quick Tips
Data Type Dimension | Project Yalue | Initial Yalue
_I0_EM_DO_00 BOOL w
10 En_DO_01 Mator Formard BOOL -
B _I0_Ekd_DoO_02 hdotor Reverse BOOL -
_I0_EM_DO_03 BOOL =
10 EM_DO_04 BOOL =
_I0_EM_DO_05 BOOL =
_I0_EM_DL 0N BOOL =
_I0_EM_DI 01 BOOL =
_I0_EM_DI 02 BOOL =
_I0_EM_DI 03 BOOL = 1y
I0_EM_DL04 BOOL - I
_I0_EM_DI 0S5 BOOL =
_I0_EM_DI 06 BOOL =
_I0_EM_DLOT BOOL =
_I0_EM_DI 08 BOOL =
_I0_EM_DI 0 BOOL =

Substitute Binary (B3) and Integer (N7) Data Files

Create arrays to substitute the data files BINARY (B3) and INTEGER (N7) in
Connected Components Workbench software. You need Connected
Components Workbench software version 8 or later to support array of integer

bit addressing.

1. On the Project Organizer panel, double-click Global Variables.

2. Enter the N7 and B3 variables as shown in the following example:

Project Value | Initial Value

- :#‘ - d‘ - ‘#‘ - ‘#‘ - :#‘ - d‘ - :#‘
+{ B3 BOOL ~| [o.511]
+| N7 INT - [0.104]
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Offset Walue
Base_Address
Offset_Address

Set Up Variables for Index Addressing

In this example, Index Addressing is used to store the encoder counts of the bin
locations (total eight bins).

The section shows the steps for configuring the variables that are needed for
programming Index Addressing in Connected Components Workbench
software. Programming steps are shown in Program Index Addressing on page 84.

1. On the Project Organizer panel, under MAIN_PROG, double-click Local
Variables.

2. Add the following variables:

Name Data Type
Offset_Value DINT
Base_Address DINT
Offset_Address DINT

hAIN_PROG-POL Quick Tips hicroB30

Data Type Dimension | Project Yalue | Initial Yalue

- ﬂf'
DIMNT
DIMNT
DIMNT

Create Equivalent Logicin
Program File

o Offset_Value is the equivalent of the Index Register (S:24 in
RSLogix 500)

o The sum of the Offset_Value and Base Address is the Offset _Address.
e The data stored at N7[Offset_Address] is then passed to N7[2].

This section describes how to transfer the logic from an RSLogix 500/RSLogix
Micro program. In Connected Components Workbench software version 12 or
later, copy and paste between the RSLogix 500/RSLogix Micro and Connected
Components Workbench software environment is supported. You can select all
logic in an RSLogix 500/RSLogix Micro program, copy, and pasteitintoa
Connected Components Workbench program.

However not all instructions are supported. Therefore, some rungs do not appear
as expected. You must fix the unsupported instructions and syntax-related errors
manually.

1. To paste code from an RSLogix 500/RSLogix Micro program, you must
change Connected Components Workbench software to the Logix theme.
This theme allows the ladder editor to understand the code that is being
pasted.
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2. Copy your main program (LAD 2) from the RSLogix project and paste it
in your main ladder diagram of your Connected Components Workbench
project.

3. Since Connected Components Workbench software does not support the
JSR instruction, you must replace all JSRx instructions with their
respective UDFB or UDF that were created previously.

a. Double-click the JSRx instruction to bring up the Instruction Block
Selector.

b. Search for the respective UDF or UDFB.

c. Select it and click OK to insert.

d. Repeat step 3 until all JSRx instructions have been replaced with their
respective UDF or UDFB.

4. Copy the logic from the subroutine and paste them into their respective
UDEB or UDF that were created for them.

I Logix Examples Here are some program examples to show how things are done in the Connected
Components Workbench software environment. For more information, see the
Connected Components Workbench software help.

Program Index Addressing

In the RSLogix 500/RSLogix Micro project, Index Register is used to select the
proper bin location from the table starting at N7:10. In Connected Components
Workbench software, we replace it with N7[10], which was created earlier.

The following ladder program enables indexed addressing to be used in
Connected Components Workbench software.

EN ENO

=il
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1. Addarung.

On the Toolbox panel, double-click Rung. A new rung displays.

MAAIM_PRE Wik MAIN_PROG-POL* > EelVINTiH
The following 3 rungs take information from the other programmable controller and load it into the INDEX REGISTER.
This will be used to select the proper bin location fram the table starting at N7:10.
_IO_EM_DI_0& Offset_Valuel
1:1/5
1 ] 1 )
LI | h—
_IO_EM_DI_0& Offset_Valuel
1:1/5
2 ] 1 )
LI | h—
_IO_EM_DI_0& Offset_Valuel
1:1/5
3 ] 1 )
LI | h—
4

2. Adda+ (Addition) instruction block to rung 4.

On the Toolbox panel, drag Instruction Block into the blank rung and
select MOV from the Instruction Block Selector window.

Enter the following parameters:
e il = Output_Value

e i2 = Base_Address

o ol= Offset_Address

+
r EN ENO
L\\) Offset_Value ] [ Dffset_Address
-t il ol =
Basze_Address
-i2
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Add a branch to the + instruction block.
On the Toolbox panel, drag Branch and place it above the + (Addition)

instruction block.

Toolbox

alD -
k  Fointer
of Rung =
{F  Instruction Block L
==

Return
2> Jump
T EBranch
< Direct Cail
4 Rewerse Cail -
Sk Toalbox

+
4 EN ENO
Offset_Value ] \ [ Dffset_Address
il “ ol
Base_Address |
-i2
+
4 EN ENO
Offset_Value ] [ Dffset_Address
-t il ol =
Basze_Address
-i2
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3. On the Branch, place a MOV instruction block with the following

parameters:
o il = N7[Offset_Value]
e ol =N7[2]
+
4 EN ENO
Offset_Value Offset_Address
=il ol =
Basze_Address
-i2
MOV
EN ENO
" NT[Offset_Value N7[2]
=il ol =

This instruction block allows the program to move the data selected based
on the Offset_Address to N7[2].

Program Timer On Delay (TON) Instruction

The RSLogix 500/RSLogix Micro project also uses an on-delay timer. This
section shows you how to configure the TON instruction in Connected
Components Workbench software.

1. Add arung. This rung is used to add the TON instruction block.

On the blank rung, add the TON instruction block with the following

parameters:

Parameter

Value (Example)

Description

PT Ti#1s Preset time. The time expression must begin
with T# or TIME# prefix. The letter's” must
follow to indicate number of seconds. In this
case, itis a 1second on delay timer.

ET (blank) Elapsed time. This parameter shows the

current elapsed time. Assign a variable if you
want to monitor the elapsed time.

The rungs displays as follows:

hsstats_0.HPReached
] |

LI}
hsstats_0.LPReached

T#ls

2. Addarung. This rung is used to add the Timer Done bit.
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3. On the blank rung, add the following elements and their respective
variables:

e Reset Coil=_IO_EM_DO_02
e SetCoil=_I0_EM_DO_01
e Direct Contact = TON_1.Q

hsstats_0.HPReached _I0_EM_DO_@2 |

'L Moto;ﬁiverse
10 11 (&)
TON_1Q _ID_EM_DO_m
Q Moter Forward
I} 6!
LI | 4

The following graphic shows the converted rung that uses the TON instruction
in Connected Components Workbench software:

hsstats_0.HPReached TON_1
TON
9 | | IN Q
hsstats_0.LPReached THls
] L
1 r T St
hsstats_0.HPReached _I0_EM_DO_2
MaterfF_{‘.e\'{erse
] L
10 1t 2
TON_1Q _I0_EM_DO_(1
Q Mator Forward
I} o)
1T =

Program Pulse Train Qutput (PT0) Motion

The PTO design for Micro800 controllers is the same as MicroLogix controllers,
however the configuration, and programming is different. You can see article
number 602158 on the Rockwell Automation Knowledgebase for guidance on
how to setup and program PTO for your application.

Program High Speed Counter (HSC) Instruction

Programming the HSC instruction consists of two parts:

e Loading the HSC parameters
e Starting the HSC

Loading the HSC parameters

In RSLogix 500/RSLogix Micro software, the HSL instruction is required to
configure the low and high presets, the output patterns, and mask bit patterns.

In Connected Components Workbench software, only the HSC instruction is

required. It can be used to start/stop HSC counter, to refresh HSC status, to
reload HSC setting, and to reset HSC accumulator.
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For more information, See the chapter “Use the High-Speed Counter and
Programmable Limit Switch” in the Micro830, Micro850, and Micro870
Programmable Controllers User Manual, publication 2080-UMO002.

1. Add arung. This rung is used to add the HSC instruction block.
2. On the blank rung, add the HSC instruction block with the following

parameters:
Parameter Value (Example) Description
HscCmd hs_0 HSC Commands
HscApp... hsapp_0 HSC Configuration data
HscStsln... hsstats_0 HSC Status information
PlsData hsp_0 Programmable Limit Switch Data
Sts (blank)

The following rung shows the HSC instruction that is created in
Connected Components Workbench software:

High Speed Counter parameters: from ML1000 H5L instruction)
Output Mask = 0001h (only output 0)
Output pattem for high preset = 0 (off)

hsapp_0

hsstats_0

hsp_0

HSEE]
FSGE
Enable ENO
HscCmd Sts 4=
Hsclpp..
HscStsin...
PlsData

- M'A'A“‘M“‘-M‘«Mw‘l I ot b A.AAA,/

3. Addarung. This rungis used to add the ANY_TO_UDINT and MOV

instruction blocks.

4. On the blank rung, add the HSC and MOV instruction blocks with the

following parameters:

Instruction Parameter Values Details

ANY_TO_UDINT i N7[0] Output Mask
ol hsapp_0.OutputMask

ANY_TO_UDINT i N7[1] High Preset Output
ol hsapp_0.HPOutput

ANY_TO_DINT il N7[2] High Preset Setting
ol hsapp_0.HPSetting

ANY_TO_UDINT i N7[3] Low Preset Output
ol hsapp_0.LPOutput

ANY_TO_DINT i1 N7[4] Low Preset Setting
ol hsapp_0.LPSetting
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Instruction Parameter Values Details
Mov i -1 Underflow setting
ol hsapp_0.UFSetting
MoV il 801 Overflow setting
ol hsapp_0.0FSetting
MOV i 7 Quadrature Counter with external
Reset and Hold
ol hsapp_0.HscMode

Verify that proper values for the variables OFSetting, HPSetting, and
UFSetting are set before triggering Start/Run for the HSC. Otherwise, the
controller is faulted. It is optional to set a value for LPSetting for certain
counting modes.

The following rung shows the data assignment to the required HSC parameters.

Move the comect number of encoder counts into the high preset of the high speed counter using Index Register
ANY_TO_UDINT
EN ENO
M7I0] ] [hsapp_0.OutputMask |
=il ol =
. ANY_TO_UDINT
EN ENO
M7[1] ] [ hsapp_0.HPOutput |
=il ol =
. ANY_TO_DINT
EN ENO
M7[2] ] [ hsapp_0.HPSetting |
=il ol =
. ANY_TO_UDINT
EN ENO
M7[3] ] [ hsapp_0.LPOutput |
=il ol =
. ANY_TO_DINT
EN ENO
M7[4] ] [ hsapp_0.LPSetting |
-til ol =
MOV
EN ENO
-1 ] [ hsapp_0.UFSetting |
-til ol =
MOV
EN ENO
a0 ] [ hsapp_0.0F Setting |
-til ol =
MOV
EN ENO
7 [ hsapp_0.HscMode |
-til ol =
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Starting the HSC

Before you enable the HSC function block, verify that HscCmd has been set to a
valid value from 1...4. Otherwise, the controller is faulted.

Build and Test Your After you have created the equivalent RSLogix 500/RSLogix Micro program in
Pro l ect Connected Components Workbench software, you must build and verify your
project. Use an actual controller, or the Micro800 Simulator feature that is
available in Connected Components Workbench software version 12 or later to
perform the test. Depending on the method that you select, see the
corresponding section for instructions on how to perform the test.

o Test Project With the Micro800 Simulator

o Test Project With a Physical Controller

Test Project With the Micro800 Simulator

The Micro800 Simulator is a unique type of controller in the Connected
Components Workbench environment. You must change the existing controller
in your project to use the simulation function. Connected Components
Workbench software allows you to switch to the simulator controller seamlessly
to test your code in the simulation environment.

1. Change controller to the simulator controller.

a. Right-click the controller and select 'Change Controller...

Devices |Tremd5| H -
kI N
- 74 Favorites
Open
& Buid
] ®™ connect... F7
~iZ Globz
4, Download
= &l User-
EN-T A, Upload
- Update Firmware »
Diagnoss 3
Secure »
Parameters
W Change Confroller. ..
Import »
Export »

b. Select the Micro850 simulator controller 2080-LC50-48QWB-SIM
and click OK.
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Controller Change il
Changing the contraller type wil madify, delete and invalidate contraller configuration that is not valid for the new target
I coniroler.
Current Target
Project Mame: Labeler_Machine_MLX12... ILabeIer_Machlne_MLx1200_1
Controller Mame: Micro850 IM\croEDZO
Controller Type: 2080-LC50-48GEE 20B0-LC20-20AWE :
2080-LC30- 160vE -
Controller Project Yersion: 11 2080-LC30-16QWE
2080-LC30-2408B
el 2080-LC30-24048
2080-LC30-240WE
_.. 2080-LC30-4BAWE
2080-LC30-45088

W EE—— 2080-LC30-4BQVE
2080-LC30-480WE
v Show Detal Comparison B s o=

2080-LCE0-24QVE
2080-LC50-240WE
2080-LCE0-4BAWE
2080-LC50-45088

2080-LC70-240WE

Another project is created for the simulator controller.

Only selected I/O modules (plug-in and expansion) are supported in the
simulator. Unsupported modules are removed from the simulator
controller. If your original project uses any unsupported I/O module (for
example, 2085-OW16), you must convert them to a supported I/O
module before changing your controller.

2. Start and power on the simulator.

a. Click the 'Start Micro800 Simulator' icon from the toolbar to launch
the Micro800 Simulator.

®, Disconnected ~ ;:'J L Run Mode Change ; Theme: |Default - =

fm] .

b. Click the ‘Synchronize’ icon from the toolbar to sync your I/O
configuration with the simulator.

!

®, Disconnected ~ i:t.i A b i Run Mode Change ; Theme: |Default -

&
N o)
-: dm O

4l
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c. Select the IP address of the simulator from the pull-down menu.

2. Micro800 Simulator —_—
Device Options  Help
O & 4 [ pre=
192.168.1.204 - 2} P ) MT Metwork Connection #2
. . 1 Software Loopback Interface 1
o= EEE FRP P e e e e o 2 @ ke o I
B 113435 6703 . . 0 sy 100 o) r
SO . . Ww | 0 @
{o2) Lo Qo
[o3 (1) e @
[ [l D12 @ Q@ C
los] [13 @ @
log! D14 {oc 1]
io2] 15 @ ©
20851016 2085 0816 u
d. Click the "Power' icon to power on your simulator.
1 Micro800 Simulator X
(] paddes: 192,168,1,204 -
ooJo1J02] 03] ol 0s o] a7 josfosh 10§11 12} 13§ 14] 150 16] 17] 18] 15[ 200 21 1 22 23 24 25026 27 Wl | 0
] ool o8 @ O
B t2131 485670 Y
03103 43 106 36 0T 0 .m .‘_'_ .m .m Ry 101 ] @ @
EHRIDNEND -
ee — ozl o @ ©
l-m o
. e or.|_ on:|_ 103 1 @ 0
=$ L e ( loal  [12 Q@ @ O
W coss "3"|_ ’
81114567 Y s 13 @ @
48 11 13 13 14 15 36 17 1 08 Eb 14 @ 0
:: ; Microsd :.U.? s @ @
| E : r 2085-1Q16 2085-0B16 O | |

3. When the Micro800 Simulator is powered on, it appears in the FTLinx
and RSLinx" software. You can download a project to the simulator as
though it is a physical Micro800 controller.

a. Right-click the controller and select Download.

' -
WA u |
& 1vic - .
-8 @ open
= & Buid
.= | ® Comnect., F7
=R 4, Download
=] 1 A, Upload
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b. Select the Micro800 simulator in the RSLinx Connection Browser and

click OK.
i
v Autobrowse Refresh .
[=} workstation, LABOS-STROZRMNGL
©  MicroB50 "2080-LCH0-480WES" has no passward oK I Cancel

4. Test your application with Micro800 Simulator.

a. Click an input terminal to turn on the corresponding digital input.

94

<l Micro800 Simulator _x
Device  Options  Help
O A [1) radoess [152168.1.204 -
[ o0 01 o2 S0 04 [0 05| o7 oa| oo 8 1112130 15 e a7l el ie 20 222l a3l e a5 26 27 0
wm | @0
] @ e tracey [C] @) Aser ey (3] (@) -trae (O] @) At sracey Aleraciey ol B ® @
’ BUEDDHUBXRT ™ .
E,,M L 0 o @ O
_||m ] ! 1 — & @ 0
-:.c: 0z 0 LIE] e < ol 12 @ © O
I o i -
@i 23456728 05 13 @ @
CRIN-SRTH R NN N o o7t @ w
mm O ™ . B _— : :
e . - 07l [15 @ O
i . =R : : : = : . ‘ 2085-1Q16 F085-0B16 C |
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b. Enter avalue in the input fields on the analog plug-in module.
= Micro800 Simulator e
Device Options  Help
G AL e
@ © F
@ @
@ 0
© 0
@ @ |C
@ ¢
@ @
. : @ ©
{org () 10 11 17 13 14 15 16 17 18 19 A G | )

2 Micro800 Simulator
| Device Options Help

You cannot manipulate digital and analog outputs in the simulation

environment because they are controlled by the program.

5. Click Device -> Exit to close the simulator.

meo | e [EiGETE
s || PAddress:  |162.168.1.204

7] 06§ 07§ 08 § 09

11

00: [

ol: # o o
- 7]
03 [

12131415k 1eR 170 1af 19820 § 21 §22 8230 24§ 2SR 26§ 27

L @ o

Sy o @ Q@
ol il @ Q@

B @ @

( sl 12 [0 17

@l m © @

los] |19 @ @

= o7l 15 @ ©

2085-1Q16 20050816

Test Project With a Physical Controller

1. Build the project by selecting Device -> Build from the menu.

File Edit View

NS H|

f)‘ Connect...

I R

:

R ain i
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The Output window displays. The build result should show zero errors.

Output

Show output from: | Build @ @ | x| =
Build End ------

- Post-build project: CONTROLLER --------------------

———————————————————— Post-build resource: Micro8se

Microgse: @ error(s), @ warning(s)

Build End ------

—————————— Build: 1 succeeded, @ failed, @ up-to-date, @ skipped

2. Download the project to the controller by selecting Device -> Download
from the menu bar.

File Edit View | Device | Debug Tools C ications Window Help

i | & B Build -||@;¢;[
ﬁ| == I &7 Connect.. 1 Application Language: |

i [ 3 Download... l}
—_lolo20

The Connection Browser window displays.

Connection Browser — — @@u

I [] Autobrowse L Fie_fresh

- Workstation, APSGSGPSIWRSRL I
i == Link Gateways, Ethernet

== AB_DF1-1, DH-485

== AB_ETHIP-1, Ethernet

v AB_VBP-1, 1789-A17/A Virtual Chassis
I 5% USB

il 16, MicroB50, Micro850 “

O Micro850 "MicroB50" has no password. [ oK ][ Cancel

3. Select the controller and click OK.
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The Download Confirmation dialog displays.

a Download Co:ﬁ_@“

Download overwrites the project in the controller with
current project contents

b

< Download

Download with Project Values

4. Seclect Download to download the project to the controller.

Once the download is completed, the Download Confirmation dialog
displays.

-
Download Confirmation

l\ Download is Complete. Change the controller back to Remote Run?

5. Click Yes to put the controller into RUN mode to test the program.

6. On the Project Organizer panel, double-click Main_PROG to show the
ladder program.

Active rungs are displayed in red and inactive rungs in blue. You can
monitor the live values in the program.

The program goes into Debug mode for Connected Components
Workbench software version 8 or later.

The following 3 rungs take information from the other programmable contreller and leoad it inte the INDEX REGISTER. This will be
used te select the proper bin location from the table starting at N7[10]

_IO_EM_DI_t6 Offset_Valuel =
1 | )
10 N
_IO_EM_DI_C6 Offset_Valuel
1 | )
10 N~
_IO_EM_DI_07 Offset_Walue2
1 | )
10 N

Indexes inte the table of bin locaticns and places the correct number of encoder counts inte the high preset of the high-speed
counter.

EM ENO

Offset_Value [ Dffset_Address
0 i ol 14 10

Base_Address

10 Lip

MOV -
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Notes:
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Overview

RLL Instruction Mapping

The purpose of this chapter is to identify the functional difference between the
Relay Ladder Logic (RLL) instructions of the RSLogix 500/RSLogix Micro and
Connected Components Workbench software. The RSLogix 500/RSLogix
Micro software are ladder logic programming packages for the MicroLogix
processors. Connected Components Workbench software is used to develop
programs for Micro800 controllers.

The comparison only identifies the logic and behavioral differences and does not
explain each instruction in detail. See the reference manual for more details.

Definitions’ Acronyms’ and Seethe following table for definitions of terms used in this chapter.

Abbreviations

Term Definition

RLL Relay Ladder Logic

w Connected Components Workbench software
MSB Most Significant Bit
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Bit Shift BSL

Description

Shift bits to the left.
Functional Block Diagram

RSLogix 500/RSLogix Micro

BiL
File #8348

Bit Addvess B3:4/0
Length 1

Instruction Parameters

— Bit Shift Left —CEN —
Control R6:10 —(DN }—

Connected Components Workbench

10 Type RSLogix 500/RSLogix Micro Parameters

Connected Components Workbench Parameters

Input Edge Triggered Input EN Level Triggered Input

F>T When rung goes from false to true, the data When EN is TRUE, for 32-bit integers only, it performs
provided shifts to the left by one bit provided a shift by NbS bits and places 0 in the LSB location.
there are no errors

T>F On afalse rung, the EN, DN, and ER bits are reset. Do Nothing

F>F On afalse rung, the EN, DN, and ER bits are reset. Do Nothing

T>T Do Nothing When EN is TRUE, for 32-bit integers only, it performs

a shift by NbS bits and places 0 in the LSB location.

Input File Immediate value o files that contain value IN 32-bit variable to be shifted.

Input NbS Number of bits to be shifted.

Input Bit Address | Holds the bit value to be copied to the lowest bit Not supported
position when the shift is made

Input Length Provides the length of the bits file in the File that Not supported

must be shifted. Minimum value is 16 bits. If less
than that is provided, then also 16-bit shift is

made.

Output Control Contains the destination address of the control DN (done), UL (unloaded), and ER (error) flags are
flags NOT supported

Output File The output is in the same file as input SHL Provides the shifted output

Output DN Indicates that the operation is over Not Supported

Output EN Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

1. The SHL instruction only provides a 32-bit data right shift.

2. There is NO indication of the last unloaded bit (UL) when a left shift is
made.

It does not indicate that the operation is overusing a DN bit.
4. Does NOT have the provision to insert a bit at the lowest bit position of
the input. In order words, Bit Address feature is not present.

Behavioral Differences

1. The Connected Components Workbench SHL instruction shifts one 32-
bit data field. But the RSLogix BSL instruction can shift any size of bits;
(for example, 34-bit or 48-bit field sizes) by 1.

Example: With the following ladder example, the program shifts a 34-bit
data field from the B3 dara file:

EEL
— Bit Slaft Left B
File #B3:3
Control Es:l B
Bit Address B3:6i0
Length 38=

2. Bits continue to shift until the MSB reaches the 15th bit position in the
Binary Data File

3. The shift operation clears the index register S:24 to zero.
Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for BSL is as follows:
Table 1- BSL Instruction Valid Addressing Modes and File Types

Parameter Data Files Function Files Address Address Level
Mode!
S
= —r
= El_|z|2 T
o Elo|®|35 = S| e
| x< AEILEIRAETR =\ 3
= HE = = [SIZI5IEIElE el t
v Ol lvniv YISl l—|_l=z=IZE|lal'|lva|lwn 28| =|S5| S|
ol-lwn|a|lmlzluwlm|la|S|22 E|IR2EGIES|S E|S8|gc|a E|S&lsE =28
File o | . . . . .
Control M o
Length . .
Source o | . o | o | . .

(1) Control file only. Not valid for Timers and Counters.

(2) See Important note about indirect addressing.
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IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX,
PWMX, STI, Ell, BHI, MMI, CS, 10S, and DLS files.

Supported Data Types in Micro800 Controllers

Parameter Data Type
[=] a o
= — a - [~ [ I~ - =
- = Lt [ [ [ = =] [ = = s Ll [ =
S|z |s|s|SE|g|28|2|E|5|8E|2 |2 |2 |5|E
EN
IN .
NbS .
ENO
SHL . .
BSR
Description
Shift bits to the right.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
BESR
—{ Bit Shift Right —ENT—
File #B3:10
Control RE:10 p—CDNT—
Bit Address B3:18
Length B
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Edge Triggered Input EN Level Triggered Input
F>T When rung goes from false to true, the data When EN is TRUE, for 32-bit integers only, it performs
provided shifts to the right by one bit provided a shift by NbS bits and places 0 in the MSB location.
there is no error
T>F On afalse rung, the EN, DN, and ER bits are reset. Do Nothing
F>F On afalse rung, the EN, DN, and ER bits are reset. Do Nothing
T>T Do Nothing When ENis TRUE, for 32-bit integers only, it performs
a shift by NbS bits and places 0 in the MSB location.
Input File Immediate value or files that contain value IN 32-bit variable to be shifted.
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10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input NbS Number of bits to be shifted.
Input Bit Address | Holds the bit value to be copied to the highest bit Not supported
position when the shift is made
Input Length Provides the length of the bits file in the File that Not supported
must be shifted. Minimum value is 16 bits. If less
than that is provided, then also 16-bit shift is
made.
Output Control Contains the destination address of the control DN (done), UL (unloaded), and ER (error) flags are
flags NOT supported
Output File The output is in the same file as input SHL Provides the shifted output
Output DN Indicates that the operation is over Not Supported
Output EN Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

The SHR instruction only provides a 32-bit data right shift.
There is NO indication of the last unloaded bit (UL) when a right shift is

made.
It does not indicate that the operation is overusing a DN bit.

Does NOT have the provision to insert a bit at the highest bit position of
the input. In order words, Bit Address feature is not present.

Behavioral Differences

1.

3.

The Connected Components Workbench SHR instruction shifts one 32-
bit data field. But the RSLogix BSR instruction can shift any size of bits
(for example, 34-bit or 48-bit field sizes) by 1.

Example: With the following ladder example, the program shifts a 34-bit
data field from the B3 data file:

BSE

— Eit Shuft Fight

File H#B3:0
Control Ee:l
Bit Address B3:310
Length 3d4=

L ENT—
— D —

The number of bits in the bit array, up to 1680 bits. A length value of 0
causes the input bit to be transferred to the UL bit.

The shift operation clears the index register S:24 to zero.
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Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for BSR are as follows:
Table 2 - BSR Instruction Valid Addressing Modes and File Types

Parameter Data Files Function Files Address Address Level
Mode
e
><
w —
= El_|s|8 El.
2 & Elg18|3 |« | § =5
o a E § _ S| |5 g < v Bl o E
o S| E vl —_l=|=|lalilun|wv g |8 |=|S|E|S
olc|lun|la|lrlz|lu|lalm|= 2|2 ERIE|IRIS|IS| E|IS|0|c|8|E |8 | |&8|=2|2 |\
File . . . . . . . . N
Control M . .
Length . .
Source . . . . . . . . .

(1) Control file only. Not valid for Timers and Counters.

(2) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.

Supported Data Types in Micro800 Controllers

Parameter Data Type
(<) a o [T}
EN
IN
NbS
ENO
SHL . .
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Communication

MSG

The MSG instruction is an output instruction that allows the controller to
initiate an exchange of data with other devices. The relationship with the other
devices can be either peer-to-peer communication or master-to-slave
communication. The type of communication that a particular application
requires determine the programming configuration requirements of the MSG
instruction.

Communication Considerations

See the following chart for serial port and EtherNet/IP™ communications from

MicroLogix 1000 controllers to Micro820/Micro830 controllers:

RS-232 Communication
(MicroLogix 1000)

Description

Micro820

Micro830

DF1 full-duplex (all 1761)

Point-to-point

CIP Serial (embedded serial port/
2080-SERIALISOL plug-in)

CIP Serial (embedded serial port/
2080-SERIALISOL plug-in)

DF1 half-duplex (1761 series D and later,
1761 analog controllers)

Single master, multiple slaves up to 255
devices

Baud (300 to 38.4 kbps)

slave to slave messaging

Modbus RTU (embedded serial port/
2080-SERIALISOL plug-in)

Modbus RTU (embedded serial port/
2080-SERIALISOL plug-in)

DH-485 half-duplex (series Cand later,

RS-485, up to 32 devices

Modbus RTU (embedded serial port/

Modbus RTU (embedded serial port/

1761 analog controllers), requires 1761- | Baud (9600/19200) 2080-SERIALISOL plug-in) 2080-SERIALISOL plug-in)

NET-AIC

Ethernet Communication Description Micro820 Micro830

(MicroLogix 1000)

Requires 1761-NET-ENI Embedded Ethernet No embedded Ethernet, propose Micro850

Note: In some applications where DH485/ DF1 is required and Modbus RTU
does not fit, you have the choice to migrate MicroLogix 1000 to
MicroLogix 1100 or MicroLogix 1200 controller.

For MicroLogix 1000 controllers, the MSG instruction is an output instruction
that transfers data from one node to another on the DH-485 communication
network. The instruction can be programmed as a write or read message. The
target device can be another SLC 500 processor on the network, or a non-SLC
500 device, using the common interface file (485CIF file 9 in SLC 500
processors). The 485CIF protocol is also used for PLC2 type messages.

For Micro800 controllers, refer to the following table for supported
communication instructions.

Function block
MSG_CIPGENERIC
MSG_CIPSYMBOLIC
MSG_MODBUS
MSG_MODBUS2

Description

Send a CIP generic explicit message.

Send a CIP symbolic explicit message.

Send a Modbus message.

Send a MODBUS/TCP message over an Ethernet Channel.
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The following table lists the communication protocols that the Modbus and
CIP™ message function blocks support.

Messaging Protocol Communication media Use this function block
Modbus/RTU client and server Through a Serial port that is MSG_MODBUS
configured as Modbus RTU
Modbus/TCP lient and server Over the Ethernet instead of through | MSG_MODBUS2
a serial port
Ethernet IP client and server Through an embedded Ethernet MSG_CIPSYMBOLIC
channel MSG_CIPGENERIC
CIP Serial client and server Ethernet cable or Serial cable MSG_CIPSYMBOLIC
ASClI Through an RS-232 port configured | See ASCll serial port instructions
with an ASCII driver

cOmparison The MicroLogix supported data types for EQU, NEQ, GRT, LES, GEQ, and
LEQ are as follows:
Table 3 - EQU, NEQ, GRT, LES, GEQ, and LEQ Instructions — Valid Addressing Modes and File Types
Parameter Data Files Function Files") Address Address Level
(£
Mode
= g
%) @ =
= £ E|E - 5|
- 2 |x = | S2|1815|c|E |o|5|E
- ~ | e < | = - ' L E| @ |E =
olclule|d|=|lulx|o|E|2|2|B|B|2|5|c|E|2|8|0|8|2|E|5|2 8|2 5|2
Source A . . . . . . . . . . . . . . . . . . . . .
Source B . . . . . . . . . . . . . . . . . . . . .

(1) PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.
(2)  Only use the High-Speed Counter Accumulator (HSC.ACC) for Source A in GRT, LES, GEQ, and LEQ instructions.

(3) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.
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EQU

Description

Compare two data types.
Functional Block Diagram

RSLogix 500/RSLogix Micro

EQU
- Equal L
Source A B3:2
0000000000000000
Sowrce B N7.4
0

Instruction Parameters

Connected Components Workbench

-~ = By
r EN END =
i ol =
2

N >

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this output When EN is TRUE, then comparison is computed.
instruction performs equality comparison
operation.

F No operation s No operation

Input Source A Files that contain value il Source variable

Input Source B Immediate value or files that contain value i2 Source variable

Output When the values are equal, the rung goes true ol TRUE if Source A and Source B are equal
and the output is energized (provided no other
forces affect the status of the rung).

Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

Both the inputs must be of the same data type.

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

See Comparison on page 106.
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Supported Data Types in Micro800 Controllers

Parameter Data Type
Q o O
- - a [ c = = —] =
g2 |8|5E|s 5|2 |E|8|2|E|5|E|E |8 |2 |5 |
EN
il . . KU .
i2 . . KU .
ENO .
ol
(1) TheTime input applies to the ST, LD, and FBD languages.
NEQ
Description
Compare two data types for inequality.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
WEQ - = Ty
- Not Eqaal -
Sowrce A M9 n EN EMNC »
1]
Sowree B Q00
200 :
=i ol 1
i
p -

108

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this output When EN is TRUE, then comparison is computed. If
instruction performs inequality comparison EN is FALSE, there is no computation.
operation.

F No operation No operation

Input Source A Files that contain value il Source variable

Input Source B Immediate value or files that contain value i2 Source variable

Output When the values are not equal, the rung goes ol TRUE if Source A and Source B are unequal
true and the output is energized.

Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations
Both the inputs must be of the same data type.
Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

See Comparison on page 106.

Supported Data Types in Micro800 Controllers

Parameter Data Type
[=] a o
- - a [ [ = e — =
S |Z|8|s|e|E|g|£|8 |2 5|5 |2 |8 |E |5 |E
EN .
i1 . . .
2 . . .
ENO .
ol
LES
Description

This instruction checks whether one value is less than another value.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
d ™
LES 1
—| Less Than {ﬂ.‘iEJ — IS EN ENU |
Sowrce A H7E
0
Sowre B 715
715 =il ol s
di2
e -
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this output When EN is TRUE, then comparison is computed. If
instruction performs comparison operation. EN is FALSE, there is no computation
F No operation No operation
Input Source A Files that contain value il Source variable
Input Source B Immediate value or files that contain value i2 Source variable
Output When the value of Source A is less than the value | o1 TRUE if Source A is less than Source B
in Source B, the rung goes true and the output is
energized (provided no other forces affect the
status of the rung).
Output Rung enable output ENO Rung enable output
Connected Components Workbench Software Limitations
Both the inputs must be of the same data type.
Behavioral Differences
None
Supported Data Types in MicroLogix Controllers
See Comparison on page 106.
Supported Data Types in Micro800 Controllers
Parameter Data Type
[=] o o
- - a [ c [ = = =
g |5 |5 | |5|E|2|§8Z|E|5|5|8 8|z |5 |E
EN .
i . . .
i2
ENO .
ol
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LEQ

Description

This instruction checks whether one value is less than or equal to another value.

Functional Block Diagram

RSLogix 500/RSLogix Micro

LEQ
== Less Thanor Eql (A=<=H) [—
Source A N3
a
Sowrce B 20
80

Instruction Parameters

Connected Components Workbench

== 'h‘
 EN ENO -
i1 ol s
2
'\. i

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this output When EN is TRUE, then comparison is computed. If
instruction performs comparison operation. EN is FALSE, there is no computation

F No operation No operation

Input Source A Files that contain value il Source variable

Input Source B Immediate value or files that contain value i2 Source variable

Output When the value of Source Ais less than orequal | o1 TRUE if Source Aiis less than or equal to Source B
to the value in Source B, the rung goes true and
the output is energized (provided no other forces
affect the status of the rung).

Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

Both the inputs must be of the same data type.

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

See Comparison on page 106.
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Supported Data Types in Micro800 Controllers

Parameter Data Types
2
= =) [C] %
slelz el l=l8lelg|Blsl2|Blz|8|e|e|E|E |F
2|5 |8|z||5|8g|2|8|E|E|Z|2 |8 |E|E | |E |E |3
EN
il . . . . .(1) .
i2 B . . B . . . . B . . . B B ,(1) . .
ENO
o1
(1) TheTime input applies to the ST, LD, and FBD languages.
GRT
Description
This instruction checks whether one value is greater than another value.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
GRT - > ™
= Creater Than (A=B) |~
Source A NHT:16 <+ EN ENO »
0
Sowrce B 1000
1000
-l ol
-2
b ~
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this output When EN is TRUE, then equality comparison is
instruction performs comparison operation. computed. If EN is FALSE, there is no computation
F No operation No operation
Input Source A Files that contain value il Source variable
Input Source B Immediate value o files that contain value i2 Source variable
Output When the value of Source A is greater than the ol TRUE if Source A is greater than Source B
value in Source B, the rung goes true and the
output is energized (provided no other forces
affect the status of the rung).
Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

Both the inputs must be of the same data type.

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

See Comparison on page 106.

Supported Data Types in Micro800 Controllers

Parameter Data Type
(=] a 9
- - a [ [ = e — =
S 2|8 |E |e|2E|g|E|8|Z |2 |2 |2 E |g |E & |E
EN
i
i2
ENO
ol
GEQ
Description

This instruction checks whether one value is greater than or equal to another

value.
Functional Block Diagram

RSLogix 500/RSLogix Micro

GEQ
4 Grtr Than or Eql (A==H)
Source A B22.0
Q000000000000000
Sowrce B 1000
1000

Connected Components Workbench

' . F'h
= EN EMNO
-l ol «
-l

b -
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this output When EN is TRUE, then comparison is computed. If
instruction performs comparison operation. EN is FALSE, there is no computation
F No operation No operation
Input Source A Files that contain value il Source variable
Input Source B Immediate value or files that contain value i2 Source variable
When the value of Source A is greater than or ol TRUE if Source A iis greater than Source B
equal to the value in Source B, the rung goes true
and the output is energized (provided no other
forces affect the status of the rung).
Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations
Both the inputs must be of the same data type.
Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

See Comparison on page 106.

Supported Data Types in Micro800 Controllers

Parameter Data Type

a —_ 2 a - ()
EN .
i . . . .
i2
ENO .
ol
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LIM

Description

This instruction is used to compare a value with defined lower and upper limits.

Functional Block Diagram

RSLogix 500/RSLogix Micro

LIM
= Limut Test

Low Lim N7T:9

0]

Test N7:10

0

High Lim 1000
1000

Instruction Parameters

Connected Components Workbench

r Litd ALRM T By
LIM_ALRM

 EN ENO »
L QH s
. )'4: {] L
L QL
L EPS

L A

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this LIM When EN is TRUE, then LIM comparison is computed.
instruction performs comparison operation. If EN is FALSE, there is no computation

F No operation No operation

Input Test Files that contain value X Source variable

Input High Limit Immediate value or files that contain value H Source variable

Input Low Limit Immediate value or files that contain value L Source variable

Input EPS Hysteresis Value (cannot be 0)

Output TRUE when the Test value is within or equal to
limits

Output QH TRUE if X is above High limit

Output Q TRUE if X is out of limits

Output oL TRUE if X is below Low limit

Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations
Only allows Floating Point values.
Behavioral Differences

The behavioral differences between MicroLogix controllers and Micro800
controllers are as follows:

Case 1: Low Limit <= High Limit

LIM Results LIM_ALRM Results
The output is TRUE when the Test value is within or The behavior of the output Q is shown according to the
equal to the Lower and Upper limit, that is following graph:
Lower Limit <= Test Value <= Upper Limit.
H L ——,
H-EPI
Otherwise the output is FALSE. e /
L+ EP3
L l.‘\//
QJH =
ol | o
QL —
(Case 2: Low Limit > High Limit
LIM Results LIM_ALRM Results
The output is FALSE when the Test value is within the  The behavior of the output Q is shown according to the
Upper and Lower limit, that is following graph:
Upper Limit < Test value < Lower Limit. g
L+EPS -
L
Otherwise the output is TRUE.
H
HEPS e
X
aH
a
a M
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Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for LIM is as follows:

Table 4 - LIM Instruction Valid Addressing Modes and File Types

Parameter Data Files Function Files" Address Address Level
Mode
S
>
= 2 =&
= E o % = g -'g -
h | & w |w (Y é = E [=] it hlwv| E g % kS g‘ g
- Q= == nla = =8 o
ol |ln|a|lmlzla|lm|oa|Z|2|2 | E|2EIGRIS|S|ISE|IC|0|Ic|2a|E|S|E|Edl=|28|a
Low Limit o | . . o | .
Test o | .
High Limit . . . . . . . . . . . . . . . . . . . . . . . . .

(1) PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.

(2) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,

Ell, BHI, MMI, CS, 10S, and DLS files.

Supported Data Types in Micro800 Controllers

Parameter

Data Type

BOOL

SINT

USINT

BYTE

INT

UINT

WORD

DINT
UDINT

DWORD

LINT

ULINT

LWORD

REAL

LREAL

TIME

DATE

STRING

EN

EPS

QH

aL
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Control

118

JMP

Description
Jump to label.
Functional Block Diagram

RSLogix 500/RSLogix Micro

Q2:60

~(MP -

Instruction Parameters

Connected Components Workbench

LABEL

-
F

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input Level Triggered Input
T When the rung condition for this output instruction is true, the When the connection on the left of the Jump is TRUE, the diagram at
processor jumps forward or backward to the corresponding label | the label is executed.
instruction (LBL) and resumes program execution at the label.
Multiple JMP instructions can jump to the same label. Jumping
forward to a label saves program scan time by omitting a program
segment until needed. Jumping backward lets the controller
execute program segments repeatedly.
F When the rung state is false, execution proceeds to the instruction | When the connection on the left of the Jump is FALSE, the next
immediately following the JMP instruction. instruction after the jump is executed.

Connected Components Workbench Software Limitations

None

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

Not applicable
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LBL

Description

Labels are used as a target for jump instructions or to control the execution of the
diagram.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
Q2:60 Label1

—LBL -

3
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input This input instruction is the target of the JMP instruction having | Provide the label on the rung for the jump instruction to move the

the same label number. It is always evaluated as true or logic 1. execution to this rung.

Connected Components Workbench Software Limitations
None

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

Not applicable
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RET

Description

This output instruction marks the end of subroutine execution or the end of the

subroutine file.
Functional Block Diagram

RSLogix 500/RSLogix Micro

RET
Raturm

Instruction Parameters

Connected Components Workbench

o Return m

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input Level Triggered Input

T When the rung state is true, execution reverts to the next When the left connection of the rung is in TRUE state, the diagram
instruction in the program, either following the calling JSR ends without executing the instructions that follow it.
instruction (subroutine call) or to the point where a user or user
fault routine started executing.

F When the rung state is false, execution proceeds to the instruction | When the left side of the rung is FALSE, the instructions below it
immediately following the RET instruction. continue to get executed.

Connected Components Workbench Software Limitations

None

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

Not applicable
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SUS

Description

This instruction places the controller in the Suspend Idle mode.

Functional Block Diagram

RSLogix 500/RSLogix Micro
SU5
— Suspend =
Suspend ID 4444

Instruction Parameters

Connected Components Workbench

d S5 1 g
Sus
= EN EMC
= Enahle
= SuslD
LY ~

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN/Enable Level Triggered Input

T On a true rung, this instruction causes the When the rung is TRUE, the controller is suspended
processor to enter the Suspend Idle mode and and it remains in RUN mode.
causes all outputs to be de-energized.

F No operation No operation

Input SuspendID | Suspend ID value SusID Suspend ID value

Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

Can only support positive Suspend IDs.

Behavioral Differences

For MicroLogix controllers:

1. The range of suspend IDs are from -32768 to 32767.
2. Thesuspend ID is placed in word 7 (S:7) of the status file.

3. The suspend file (program or subroutine number that identifies where the
executed SUS instruction resides) is placed in word 8 (S:8) of the status

file.

Supported Data Types in MicroLogix Controllers

Not applicable
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Supported Data Types for Micro800

Parameter Data Type
Q o O
- - a [ c = = —] =
g2 |8|5E|s 5|2 |E|8|2|E|5|E|E |8 |2 |5 |
EN/ENABLE
SusID
ENO
TND
Description
This instruction is used to debuga program progressively, or conditionally omit
the balance of your current program file or subroutines.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
—THD 3—
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Inputs EN/Enable Level Triggered Input
T When the rung that contains this instruction is Same
true, it stops the controller from scanning the rest
of the program file, updates the /0, and resumes
scanning at rung 0 of the main program.
F No operation No operation
Output If TRUE, the function is performed TND/ENO Same asTND

122

Connected Components Workbench Software Limitations

None
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Behavioral Differences

For MicroLogix controllers:

When using a MicroLogix controller, do not execute this instruction from the
user error fault routine (file 3), high-speed counter routine (file 4), or selectable
timed routine (file 5), otherwise a fault (major fault 0035) occurs.

Supported Data Types in MicroLogix Controllers

Not applicable

Supported Data Types for Micro800

Parameter Data Type
[=] a e
=] = E = = 2 = E S — E s = = w ™ =
2 |2 |8 |5 | |5 |8 |28 |E |5 |E | |E |&8 |E |§ |§
EN
TND
ENO
I/0 Related Interrupt M
Description

This instruction is used to update the input data without waiting for the next
input scan to begin.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
1M i 7 ™
— Immediate Inpat wiMask ~ M
Slet 1.0 = EN ENC »
Mask 000AR
= Enable Si=

= [nputType

= Lln putSlot
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN/Enable Level Triggered Input
T When the rung that contains this instruction is When the rung condition is TRUE, it updates the
true, the program scan cycle is interrupted. Each input data without waiting for the next input scan
word of data that starts at the specified Input has
Mask applied to it. The masked data is then
transferred to the input file, making the masked
data available to instructions following this
instruction in the ladder program. The program
scan then resumes.
F No operation No operation
Input Slot Indicates the slot or a particular word in a slot. InputSlot Slot number
Input Mask Immediate value or files that contain value Not supported
Input InputType 0: Embedded, 1: Plug-in input
Output Sts
Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

1. Does not allow masking of the data bits that are read from the input slot.

2. Cannot specify individual words in a particular slot.

Behavioral Differences

For MicroLogix controllers:

1. IIM instruction cannot be used with expansion I/O slots.

2. Mask Value — Can specify with a constant or register address. The constant
can be binary, decimal, or hexadecimal. For the mask, a (1) in the bit
position of an input passes data from the source to the destination. A (0)

inhibits data from passing from the source to the destination.

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for IIM is as follows:

Table 5 - 1IM Instruction Valid Addressing Modes and File Types

Parameter Data Files Function Files Address Address Level
Mode
< e
—
= El_|=|% T
- =) S |5 b = 'E
=< > BRI R R =5
S S| Elu|g|w|B =alS|alw|E|lE|5| || 2|5
e o= =|=|= A2 =B |l=|L )
O|l=|wvn|m|= el ElE2|EIEIRIEIGIS|IS| EIS|v|e|la|lE|lESlE|ls|=2|=
Slot . . . .
Mask o o o
Length .
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Supported Data Types for Micro800

Parameter Data Type
Q o O
- - a [ c [ = = =
g2 |g | |E|g|28|Z|E|5|8 |2 |8 |z |5 |E
EN/ENABLE
InputType
InputSlot
Sts .
ENO
I0OM
Description
This instruction is used to update the outputs without waiting for the next
output scan.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
s = e
TOM f%ﬂr% i
= Immediate Output wiblask = 4 EN ENO
Slot 0:2.0
Mask 0372h
= Enzble Stz -
= DutputType
= DutputSlot
e ~
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN/Enable Level Triggered Input
T When the rung that contains this instruction is When the rung condition is TRUE, it updates the
true, the program scan cycle is ed. Each word of output without waiting for the next input scan
data from the specified output file has Mask
applied to it. The masked data is then transferred
to the specified Output. The program scan then
resumes.
F No operation No operation
Input Slot Indicates the slot or a particular word in a slot. Output Slot | Slot number
Input Mask Immediate value o files that contain value i2 Not supported
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10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input OutputType | 0: Embedded, 1: Plug-in input
Output Sts

Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

1. Does not allow masking of the data bits that are written to the output slot.

2. Cannot specify individual words in a particular slot.
Behavioral Differences

For MicroLogix controllers:

1. IOM instruction cannot be used with expansion I/O slots.

2. Mask Value - Can specify with a constant or register address. The constant
can be binary, decimal, or hexadecimal. For the mask, a (1) in the bit
position of an input passes data from the source to the destination. A (0)
inhibits data from passing from the source to the destination.

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for IOM is as follows:

Table 6 - I0M Instruction Valid Addressing Modes and File Types

Parameter Data Files Function Files Address Address Level
Mode
e
><
= 1 =
= E o “3 ] - -‘g -
P I~ & sl =23 |=|o =| g
: HAMME =l=lelZlslx|E|E|S|.|E|2|E
e o= = = A2 E(B|l=|L [
ol—lun|elr|lzluelm|oalS|lE2|2 | EIR2EIGIS|IES|IS|0|e|a|ES5 =s|5|2|8|
Slot o o . .
Mask . [ P R O
Length .

Supported Data Types for Micro800

Parameter Data Type
(<] a (]
EN/ENABLE
OutputType
OutputSlot
Sts
ENO
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Selectable Timed STD

Interrupts
Description

Disable timer.
Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench

5TD
—{ Selectable Tumed Disable —

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN/Enable Level Triggered Input
T When true, this instruction resets the STl enable Disables the
bit and prevents the STl subroutine from
executing.
F When the rung goes false, the STl enable bit No operation

remains reset until a true STS or STE instruction is
executed. The STl timer continues to operate
while the enable bit is reset.

IRQ Type Select the type

Output Rung enable output UID/ENO Rung enable output

IRQ Type Select the type

Connected Components Workbench Software Limitations
None

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

Not applicable
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Supported Data Types for Micro800

Parameter Data Type
(<) a [T}
— — (=] - e - o —] =
—_ = L [ = I~ - = =) (- = — E ] el =
S22 |5 || |g2|2|8|Z|E|5 |8 |2 8|z |E|E
EN .
[RQType
uiD
STE
Description
Enable timer.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
£TE
— Selectable Timed Enable —
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN/Enable Level Triggered Input
T When true, this instruction sets the STl enable bit Enable the
and allows execution of the STl subroutine.
F When the rung goes false, the STl enable bit No operation
remains set until a true STD instruction is
executed. This instruction has no effect on the
operation of the STl timer or setpoint.
Output Rung enable output UIE/ENO Rung enable output
IRQ Type Select the type
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Connected Components Workbench Software Limitations

None
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Behavioral Differences

None

Supported Data Types in MicroLogix Controllers
Not applicable

Supported Data Types for Micro800

Parameter Data Type
= a o
§ 5|8 E|s|E|8E|EE§|E|E|5 5|8 B E 5B
EN
IRQType
uip
STS
Description
Configure timer
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
£TS
— Selectable Tumed Start [—
File N7:70
Time 80
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN/Enable Level Triggered Input
T Upon a true execution of the rung, this instruction When the enable is TRUE, then it updates the new
enters the file number and setpoint in the status setpoint with the value that is provided for a
file (S:31 and S:30), and overwrites the existing particular [RQ Type.
data. Simultaneously, the STl timer is reset and
begins timing: at timeout, the STl subroutine
executes.
F No operation No operation
IRQ Type Supports up to 4 timer s
Input File STI File Number
Input Time Specify time period in "ms". A value of zero Setpoint Specify time period in "ms". A value of zero disables
disables this function. this function.
Output Rung enable output STIS/ENO Rung enable output
Connected Components Workbench Software Limitations
None
Behavioral Differences
For MicroLogix controllers:
The file number and setpoint is entered into the status file (S:31 and S:30).
Supported Data Types in MicroLogix Controllers
Not applicable
Supported Data Types for Micro800
Parameter Data Type
a a (]
— - a = e [ r ! =
= = = = = s ] = e = = (=] = = = = =
2 |2 |z |2 |5 |8 |2 |8 |2 |5 | |2 |8 | |E |8 |E
EN/ENABLE
IRQType .
SetPoint
STIS
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File Manipulation copP

Description

Copy a block of data from source to destination.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
COP i P el Y
- Copy File - LOH
Source HB3E L =
Dest #B3:20
Length &4
gt = Enazle STe
r S
e Srclfee:
r Disst
r DestCffest
r Lang:h
- Swap

Instruction Parameters

10 Type | RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input When the rung condition is true, the EN/Enable When the rung condition is TRUE, then the
instruction gets executed. instruction is executed.

Input Source File address from where the data has to be Src Source array data
copied

Input Not supported SrcOffset Source offset value

Input Destination File address to which the data has to be copied | Dest Destination array data

Input Not supported DestOffset Destination offset value

Input Length Number of words to be copied from source to | Length Number of elements to copy.
destination

Input Swap Swap the bytes

Output STS Status Values

Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

If the source or destination is a String data type, the other party must also be a
String data type, or a USINT (UCHAR and BYTE) data type. If it is not, a data
type mismatch is reported.

Behavioral Differences

For MicroLogix controllers:

The maximum length that can be copied depending on data type is as follows:

Table 7 - Maximum Lengths for the COP Instruction

Source/Destination Data Type Range of Length Operand
1 word elements (for example, word) 1...128

2 word elements (for example, long word) 1...64

3 word elements (for example, counter) 1...42

42 word elements (for example, string) 1.3

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for COP is as follows:
Table 8 - COP Instruction Valid Addressing Modes and File Types

Parameter | DataFiles Function Files Address Address Level
Mode!
S
>
= 2 = o =
= EloIE|E - 5|«
| a- el =12 |B|l-|9 = |5
= a = > - o | 5| E S v Blo|E
(O3 O|ZE[(|VYId[(@|=l—|FT|=E|a R ] = = = | S|S|a
ol—lunla|lr|lzlalb|l<|alS|2|2 | EIR|IEIGIES|S|SE|IS|0|c|B|E|S|E|&|=|28|=
Source .
Destination o | . o | o | . .
Length .

(1) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.
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Supported Data Types in Micro800 Controllers

Parameter

Data Type

BoOOL
SINT

USINT

BYTE

INT
UINT
WORD
DINT
UDINT
DWORD
LINT
ULINT

LWORD

REAL

LREAL

TIME

DATE

STRING

EN/ENABLE

Src

SrcOffst

Dest

DestOffset

Length

Swap

STS

ENO

Math

The MicroLogix supported data types for ADD, SUB, MUL, DIV, NEG, and

CLR are as follows:
Table 9 - Math Instructions (ADD, SUB, MUL, DIV, NEG, CLR) Valid Addressing Modes and File Types
Parameter Data Files Function Files(") Address Address Level
= | Mode
— 2
= 2 =g -
= £ 2 E - 5|
& 3 = R 2lg| = % g
~ < | ez _— = T J i =
c_mm:z...'.z_.giﬁﬁzgﬁﬁﬁégﬂ§§§'§'§§§§£
Source A . . . . . . . . . . . . . . . . . . . . . . . . . .
Source B LI B B
Destination R I P I .

(1)  PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.

(2) The Data Log Status file can only be used for the following math instructions: ADD, SUB, MUL, DIV, NEG, and SCP.

(3) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,

Ell, BHI, MMI, CS, 10S, and DLS files.
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ADD

Description

Add two values.
Functional Block Diagram

RSLogix 500/RSLogix Micro

ADD
— add L

Source A 22408
22408

Somee B N7:3

]

Dest H7:12

il

Instruction Parameters

Connected Components Workbench

. EN ENC
il ol
il

R

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this output When EN is TRUE, then addition is computed. If EN is
instruction adds Source A to Source B and stores FALSE, there is no computation
the result at the destination address. If the rung is
false, then there is no computation.
F No operation No operation
Input Source A Immediate value or files that contain value il Source variable
Input Source B Immediate value or files that contain value i2 Source variable
Output Dest Contains the destination address ol Destination variable
Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

Only supports same data types for both input and output.

Behavioral Differences

For MicroLogix controllers:

1. If the destination bit receives a value less than -32,768 or greater than
+32,767 (a number that requires more than 16 bits to represent), the
processor sets S:0/1 (overflow bit) and S:5/0 (overflow trap bit, major
error 0020). Bit S:5/0 in the program can be monitored.
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If a MicroLogix processor (capable of 32-bit addition) is used, the math
overflow bit (S:2/14) in the status file should be set. This causes the
unsigned, truncated, least significant 16 bits to remain in the destination.

If this bit is not set and an underflow or overflow conditions occurs, the
destination address contains a 32767 (if the result is positive) or -32768 (if
the result is negative).

2. This instruction impacts the status flags in the following way:

With this Bit: The Controller:

S:0/0 Carry () Sets if carry is generated; otherwise resets

S:01 Overflow (V) Sets if overflow is detected at destination; otherwise resets. On overflow, the
minor error flag is also set. The value -32,768 or 32,767 is placed in the
destination. If $:2/14 (math overflow selection bit) is set, then the unsigned,
truncated overflow remains in the destination.

S$:0/2 Zero (Z) Sets if result is zero, otherwise resets

S:0/3 Sign () Sets if result is negative, otherwise resets

Supported Data Types in MicroLogix Controllers

See Math on page 133.

Supported Data Types in Micro800 Controllers

Parameter Data Type
- [ (<] = 2 [ 2 = "z’
S |5|E E|=5E|2|E|5|E|5E|5 2|8 B|EEE
EN
i2
ol . .
ENO .
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SUB

Description

Subtract two values.
Functional Block Diagram

RSLogix 500/RSLogix Micro

EUB
— Subtract —

Source A 50000.0
50000.0

Senuee B N7:33

u]

Dest H7.34

]

Instruction Parameters

Connected Components Workbench

 EN ENO -
il o
i

Wonnnn i G

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this output When EN is TRUE, then subtraction is computed. If EN
instruction subtracts Source A to Source Band is FALSE, there is no computation
stores the result at the destination address. If the
rung is false, then there is no computation.

F No operation No operation

Input Source A Immediate value or files that contain value il Source variable

Input Source B Immediate value or files that contain value i2 Source variable

Output Dest Contains the destination address ol Destination variable

Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

Only supports same data types for both input and output.

Behavioral Differences

For MicroLogix controllers:

1. If the destination bit receives a value less than -32,768 or greater than
+32,767 (a number that requires more than 16 bits to represent), the
processor sets S:0/1 (overflow bit) and S:5/0 (overflow trap bit, major
error 0020). Bit S:5/0 in the program can be monitored.
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If a MicroLogix processor (capable of 32-bit addition) is used, the math
overflow bit (S:2/14) in the status file should be set. This causes the
unsigned, truncated, least significant 16 bits to remain in the destination.

If this bit is not set and an underflow or overflow conditions occurs, the
destination address contains a 32767 (if the result is positive) or -32768 (if
the result is negative).

2. This instruction impacts the status flags in the following way:

With this Bit: The Controller:

S:0/0 Carry (0) Sets if borrow is generated; otherwise resets

S:01 Overflow (V) Sets if underflow; otherwise reset. On underflow, the minor error flag is also set.
The value -32,768 or 32,767 is placed in the destination. If $:2/14 (math
overflow selection bit) is set, then the unsigned, truncated overflow remains in
the destination.

S$:0/2 Zero (Z) Sets if result is zero, otherwise resets

S:0/3 Sign () Sets if result is negative, otherwise resets

Supported Data Types in MicroLogix Controllers

See Math on page 133.

For this instruction, the source has to be a word (16 bits), so all relevant data
types with word sizes are supported.

Supported Data Types in Micro800 Controllers

Parameter Data Type
[ a - g [ 2 - 4
EN .
i
i2
ol . . . . . . . . . . .
ENO
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MUL

Description

Perform multiplication on two numbers.

Functional Block Diagram

RSLogix 500/RSLogix Micro

MUL
— Multiply —

Source A 500
500

Sowee B W30:0

1]

Diest M30:10

1]

Instruction Parameters

Connected Components Workbench

» EM END »
" il ol
wiZ

oo R

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this instruction When EN is TRUE, then multiplication between the
multiplies Source A by Source B and stores the two inputs is computed. If EN is FALSE, there is no
result in the destination. computation.

F No operation No operation

Input Source A Immediate value or files that contain value il Source variable

Input Source B Immediate value or files that contain value i2 Source variable

Output Dest Contains the destination address ol Destination variable

Connected Components Workbench Software Limitations

Only supports same data types for both input and output.

Behavioral Differences

For MicroLogix controllers:

1. Ifavalue greater than +32,767 is returned, a minor error flag is set, and the
value 32,767 is placed in the destination. For MicroLogix processor if the
S:2/14 (math overflow selection bit) set, then the unsigned, truncated,
least significant 16 bits of the overflow value remains in the destination.
The math register contains the 32-bit signed integer result of the multiply
operation. This result is valid at overflow.
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2. This instruction impacts the status flags in the following way:

With this Bit: The Controller:
S:0/0 Garry (O Always resets
S:01 Overflow (V) Sets if overflow is detected at destination; otherwise resets. On overflow, the

minor error flag is also set. The value -32,768 or 32,767 is placed in the
destination. If S:2/14 (math overflow selection bit) is set, then the unsigned,
truncated overflow remains in the destination.

S:0/2 Zero (Z) Sets if result is zero, otherwise resets

S:0/3 Sign () Sets if result is negative, otherwise resets

Supported Data Types in MicroLogix Controllers

See Math on page 133.

Supported Data Types in Micro800 Controllers

Parameter Data Type
a a [T
— - a - (-4 e r— — =
= = = = = s =] = e = = S = = = = =
2 |5 |8 |z | |E |8 |2 |8 |2 |E |2 |2 | | |E & |&
EN
il . . . . . . . . . . . . . .
i2
ol
ENO .
DIV
Description
Perform division on two numbers.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
DIV
< Davade = i
Source A W7:20 = 1 EMC! »
0
Sowrce B 44
44 :
Dest N7 i1 ol »
0
ri2
IR IR e i
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this instruction When EN is TRUE, then division between the two
divides Source A by Source B and stores the result inputs is computed. If EN is FALSE, there is no
in the destination and the math register computation

F No operation No operation

Input Source A Immediate value or files that contain value il Source variable

Input Source B Immediate value o files that contain value i2 Source variable

Output Dest Contains the destination address ol Destination variable

Connected Components Workbench Software Limitations

1. Only supports same data types for both input and output.

2. The value that is stored in the destination is NOT rounded.
Behavioral Differences
For MicroLogix controllers:

1. Ifavalue greater than +32,767 is returned, a minor error flag is set, and the
value 32,767 is placed in the destination. However, if you are using a Series
C or later MicroLogix processor and have $:2/14 (math overflow selection
bit) set, then the unsigned, truncated least significant 16 bits of the
overflow remains in the destination.

2. If the remainder is 0.5 or greater, the destination is rounded up. The
unrounded quotient is placed in the most significant word of the math
register; the remainder is placed in the least significant word.

3. This instruction impacts the status flags in the following way:

With this Bit: The Controller:
S:0/0 Grry (O Always resets
S:0/1 Overflow (V) Sets if division by zero or overflow is detected; otherwise resets. On overflow,

the minor error flag is also set. The value 32,767 is placed in the destination. If
$:2/14 (math overflow selection bit) is set, then the unsigned, truncated
overflow remains in the destination.

S:0/2 Zero (Z) Sets if result is zero, otherwise resets; undefined if overflow is set.

S$:0/3 Sign (S) Sets if result is negative, otherwise resets; undefined if overflow is set.

Supported Data Types in MicroLogix Controllers

See Math on page 133.
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Supported Data Types in Micro800 Controllers

Parameter Data Type
Q o O
- - a [ [ = e —] =
S |28 5| |E|g|2|8 | |2 |25 |E|E |8 |E |8 |E
EN
i . . .
i2
ol . . . . . . . . . .
ENO
DDV
Description

Perform division on two numbers.

Functional Block Diagram

RSLogix 500/RSLogix Micro

DDV
= Double Divade —
Source 55
55
Dest H7:[B3.0]
0

Instruction Parameters

Connected Components Workbench

» EI ENO »
il o+
v i2

QIR S o Py

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this instruction When EN is TRUE, then division between the two
divides the 32-bit math register by Source B and inputs is computed. If EN is FALSE, there is no
stores the result in the destination and the math computation
register
F No operation No operation
Input Source A 32-bit math register il Source variable
Input Source (or Immediate value or files that contain value (16 i2 Source variable
divisor) bits)
Output Dest (or Contains the destination address ol Destination variable
quotient)
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Connected Components Workbench Software Limitations

1. Only supports same data types for both input and output.

2. The value that is stored in the destination is NOT rounded.
Behavioral Differences
For MicroLogix controllers:

1. If the value of the quotient is greater than 32767, then the overflow flag is
set and the value 32767 is placed in the destination. In normal cases, the
quotient is rounded.

2. The math register initially contains the dividend of the DDV operation.
Upon execution, the unrounded quotient is placed in the most significant
word of the math register. The remainder is placed in the least significant
word of the math register.

3. This instruction impacts the status flags in the following way:

With this Bit: The Controller:
S:0/0 Carry (0) Always resets
S:0/1 Overflow (V) Sets if division by zero or if result is greater than 32,767 or less than -32,768;

otherwise resets. On overflow, the minor error flag is also set. The value 32,767
is placed in the destination.

S:0/2 Zero (Z) Sets if result is zero, otherwise resets.

S$:0/3 Sign (S) Sets if result is negative, otherwise resets; undefined if overflow is set.

Supported Data Types in MicroLogix Controllers

See Math on page 133.

Supported Data Types in Micro800 Controllers

Parameter Data Type
- = =] = & = 2 = 2
S E|ge|E|eg|E |8 E|E|Z|28 |8 B EI|EE

EN .

i

i2

ol . . . . . . . . . . . . . .

ENO
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NEG

Description

Changes the sign on the value.

Functional Block Diagram

RSLogix 500/RSLogix Micro

NEG
— HNegate =
Source N7
u]
Dest N7:10
i

Instruction Parameters

Connected Components Workbench

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, the NEG When EN is TRUE, it converts the sign on the input
instruction changes the sign of the Source and
places the result in the Destination.

F No operation No operation

Input Source Files that contain value il Source variable

Output Dest Contains the destination address ol Destination variable

Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

Both the input and the output must be of the same data type.

Behavioral Differences

For MicroLogix controllers:

This instruction impacts the status flags in the following way:

With this Bit: The Controller:
S:0/0 Garry (Q) Clears if 0 or overflow; otherwise sets.
S:01 Overflow (V) Sets if overflow; otherwise resets. Overflow occurs only if -32,768 is the source.

The value 32,767 is placed in the destination. If S:2/14 (math overflow selection
bit) is set, then the unsigned, truncated overflow remains in the destination.

S:0/2 Zero () Sets if result is zero, otherwise resets.

S:0/3 Sign (S) Sets if result is negative, otherwise resets.
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Supported Data Types in MicroLogix Controllers

See Math on page 133.

Supported Data Types in Micro800 Controllers

Parameter Data Type
Q o O
- - a [ c = = —] =
=] = = = = [ = = S = = s = = w w =
2 |2 |2 |g | |5 8|2 8|2 |5 | | |E |8 |E |§ |&
EN .
i . . .
ol . . .
ENO .
SQR
Description
Find the square root of a number
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
SQR
— Square Root —
Source 45
45
Diest B3 77
00DDO0DD00000000
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, the SQR When EN is TRUE, it calculates the square root of the
instruction calculates the square root and places input
the rounded result in the Destination.
F No operation No operation
Input Source Files that contain value or immediate value il Source variable. Must be greater than equal to zero
Output Dest Contains the destination address SQRT Destination variable. The result is zero for negative
input
Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

1. Does not allow negative numbers as input.

2. Both the input and the output must be of the same data type.
Behavioral Differences
For MicroLogix controllers:

1. For MicroLogix processors, constants are invalid for the source parameter.

2. This instruction calculates the square root of a negative number without
overflow or faults. In applications where the source value may be negative,
use a comparison instruction to evaluate the source value to determine if
the destination is invalid.

3. This instruction impacts the status flags in the following way:

With this Bit: The Controller:

S:0/0 Garry () Sets if the source is negative; otherwise cleared.
S:0/1 Overflow (V) Always resets.

S:0/2 Zero (Z) Sets if destination value s zero.

S:0/3 Sign (S) Always resets.

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types SQR is as follows:
Table 10 - SQR Instruction Valid Addressing Modes and File Types

Parameter Data Files Function Files Address Address Level
Mode
x g
—
= g =% B
[-% € |lo © | = k J 'E
2D | T S| = |8|«=|9 = |5
e B v |3 = Yl ; g b £ |2 E
v g(S|2 | El=IE|=E8lwn|ygla £E|8|=2|8|5|e
ol |n|la|lrlzlhlu|lal=E|lZ|l2|E|I2|E|R|IE|E|E|8|8|c|a|E|l&|lsa|=|2|c
Source . . . . . . . .
Destination . . . . . . . . . . . .

(1) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.
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Supported Data Types in Micro800 Controllers

Parameter Data Type
[=] a [}
EN
IN .
SQRT .
ENO .
Move and Logi(al The MicroLogix supported data types for AND, OR, XOR and NOT are as
follows:
Table 11 - Logical Instructions Valid Addressing Modes and File Types
Parameter Data Files Function Files? Address Address Level
Mode®
§ g % £ g
e g|x = = 5|2 § é g ¥ 4= % E
ol—|n|e|d|=|u|n|-|E|2|2|E|2|2|E|z|E|2|8|c|8|2|E|5|2|5|2|5|2
Source A .
Source B .
Destination | « | o | o | o |+ |- .

(1) Source B does not apply to the NOT instruction. The NOT instruction only has one source value.
(2)  PTOX and PWMX files are valid for MicroLogix 1400 BXB or BXBA unit.

(3) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.

Supported Data Types in Micro800 Controllers

Parameter Data Type

$§ 5| |E|=E|gE5|E|E 5582 |5
EN
i . . . .
ol . . . . . . . . . . . . . . . . . .
ENO
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MoV

Description

Move data from source to destination.

Functional Block Diagram

RSLogix 500/RSLogix Micro

MOV
— Move —
Source 555
555
Dest HT17
0

Instruction Parameters

Connected Components Workbench

MOV
EM ENO

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions that precede this When EN is TRUE, copy the value of i1to o1.
instruction are true, the MOV instruction moves a
copy of the source to the destination each scan.
The original value remains intact and unchanged
in its source location.
F No operation No operation
Input Source Immediate value or files that contain value il Source variable
Output Dest Contains the destination address ol Destination variable
Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

Only supports same data types for both input and output.

Behavioral Differences

For MicroLogix controllers:

1. The bit field variable can also be moved to an integer file. For example,

B3:0 can be added to N7:0 where all 16 bits in the B3:0 fields are used for

moving.
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2. This instruction impacts the status flags in the following way:

With this Bit: The Controller:

S:0/0 Garry (O Always resets.

S:0/1 Overflow (V) Always resets.

$:0/2 Zero (Z) Sets if result is zero; otherwise resets.

S$:0/3 Sign (S) Sets if result is negative (most significant bit is set); otherwise resets.

Supported Data Types in MicroLogix Controllers
Table 12 - Logical Instructions Valid Addressing Modes and File Types

Parameter Data Files Function Filest") Address Address Level
Mode!
o

E 2 Sle -]
£ E E|E S| w
a - Elo|® |5 it =| <
o >< - S =|a|lo|l+| o o
N G E|n|u|w|8 Sla|ll|lalvulElE|S HE
O g€ - | = Y. SE|B|=|S ()
olmlun|lo|lrlzlu|m|oa|S|Z|2 | E|R2IE|IRIS|IS|ES|V|Cc|a|ElEalE|E =8|

Source . . . . . . . . . . . . . . .
Destination . . . . . . . . . . . @106 06 . . . .

(1) PTOX and PWMX files are valid for MicroLogix 1400 BXB or BXBA unit.
(2)  Some elements can be written to. Consult the function file for details.

(3) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.

Supported Data Types in Micro800 Controllers

Parameter Data Type
- [ a = 2 [ 2 = "z’
S |5|E | E=E|2|E|5|E|E|5 2|8 B|EEE
EN
il . . . .
ol . . . . . . . . . . . . . . . . . .
ENO
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AND

Description

Perform logical AND operation on two values bit by bit.

Functional Block Diagram

RSLogix 500/RSLogix Micro

AND
— Bitwise AHD =

Source A 500
500

Souce B 720
0000k

Dest Hll.6
0000k

Instruction Parameters

Connected Components Workbench

AND ™
'EN ENU L
ol =

i
b -

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this output When rung conditions are true, this instruction is
instruction performs logical AND operation, bit by executed.
bit on Source A and Source B and stores the result
at the destination address. If the rung is false,
then there is no computation.
F No operation No operation
Input Source A Immediate value or files that contain value il Source variable (BOOL only)
Input Source B Immediate value or files that contain value i2 Source variable (BOOL only)
Output Dest Contains the destination address ol Destination variable (BOOL only)
Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

The Connected Components Workbench AND operator only supports BOOL

values.
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Behavioral Differences

For MicroLogix controllers:

This instruction impacts the status flags in the following way:

With this Bit: The Controller:

S:0/0 Garry (O Always resets.

S:0/1 Overflow (V) Always resets.

S:0/2 Zero (Z) Sets if result is zero; otherwise resets.

S:0/3 Sign (S) Sets if most significant bit is set; otherwise resets.

Supported Data Types in MicroLogix Controllers

See Move and Logical on page 146.

Supported Data Types in Micro800 Controllers

Parameter Data Type
=] a (L]
g |g |2 |m = |2 |2 |E |8 | |E B |2 |2 |2 |= |2
2 | |8 |z |2 |5 |8 | |8 |2 |5 |2 |2 |E |g (E |§ |5
EN
il
ol .
ENO
XOR
Description
Perform logical XOR operation on two values bit by bit.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
XOR i XOR M
— DBitwise Exchisive OR  [—
Source A 330 TEN ENO 4
330
Sowece B N7.22
0000k L ol
Diest H7:12
0000k
&2
b A
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this output When EN is TRUE, then logical XOR between the two
instruction performs logical XOR operation, bit by inputs is computed. If EN is FALSE, there is no
bit on Source A and Source B and stores the result computation
at the destination address. If the rung is false,
then there is no computation.
F No operation No operation
Input Source A Immediate value or files that contain value il Source variable (BOOL only)
Input Source B Immediate value or files that contain value i2 Source variable (BOOL only)
Output Dest Contains the destination address ol Destination variable (BOOL only)
Output Rung enable output ENO Rung enable output
Connected Components Workbench Software Limitations
The Connected Components Workbench XOR operator only supports BOOL
values.
Behavioral Differences
For MicroLogix controllers:
This instruction impacts the status flags in the following way:
With this Bit: The Controller:
S:0/0 Garry (O Always resets.
S:0/1 Overflow (V) Always resets.
$:0/2 Zero (Z) Sets if result is zero; otherwise resets.
S:0/3 Sign (S) Sets if result is negative (most significant bit is set); otherwise resets.
Supported Data Types in MicroLogix Controllers
See Move and Logical on page 146.
Supported Data Types in Micro800 Controllers
Parameter Data Type
Q o (<}
= = = = = & = E S = = S = = w = =
g 2|5 |5|e |5 |g|2|8|Z|2|3|8 2 |8 |2 |5 |E
EN
i
i2
ol
ENO
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OR

Description

Perform logical OR operation on two values bit by bit.

Functional Block Diagram

RSLogix 500/RSLogix Micro

OR
— Bitwise Inchisive OB |—

Source & 28

88

Senuee B W71
0000k

Diest N7:20
0000k

Instruction Parameters

=1 ENO »

Connected Components Workbench

OR B

ol +

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Level Triggered Input EN Level Triggered Input

T When rung conditions are true, this output When EN is TRUE, then logical OR between the two
instruction performs logical OR operation, bit by inputs is computed. If EN is FALSE, there is no
bit on Source A and Source B and stores the result computation
at the destination address. If the rung is false,
then there is no computation.

F No operation No operation

Input Source A Immediate value or files that contain value il Source variable (BOOL only)

Input Source B Immediate value or files that contain value i2 Source variable (BOOL only)

Output Dest Contains the destination address ol Destination variable (BOOL only)

Output Rung enable output ENO Rung enable output

152

Connected Components Workbench Software Limitations

The Connected Components Workbench OR operator only supports BOOL

values.
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Behavioral Differences

For MicroLogix controllers:

This instruction impacts the status flags in the following way:

With this Bit: The Controller:

S:0/0 Garry (O Always resets.

S:0/1 Overflow (V) Always resets.

S$:0/2 Zero (Z) Sets if result is zero; otherwise resets.

S:0/3 Sign (S) Sets if result is negative (most significant bit is set); otherwise resets.

Supported Data Types in MicroLogix Controllers

See Move and Logical on page 146.

Supported Data Types in Micro800 Controllers

Parameter Data Type
a a [T
3 |z |E |& s B |2 |2 |8 | |E |8 |z |B |2 | |E
2 | |8 |z | |5 |8 | |E|E |E |2 | |E | |E |2 |B
EN
i
i2 .
ol
ENO
NOT
Description

Perform logical NOT operation on two values bit by bit.

Functional Block Diagram

RSLogix 500/RSLogix Micro

—HNOT
NOT

Source

Diest

N7

N7:10

Connected Components Workbench

NOT
EM END
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input EN Level Triggered Input
T When rung conditions are true, this output When EN is TRUE, then logical NOT of the input is
instruction performs logical NOT operation, bit by computed. If EN is FALSE, there is no computation
bit on Source A and stores the result at the
destination address. If the rung is false, then
there is no computation.
F No operation No operation
Input Source A Immediate value or files that contain value il Source variable (BOOL only)
Output Dest Contains the destination address ol Destination variable (BOOL only)
Output Rung enable output ENO Rung enable output
Connected Components Workbench Software Limitations
The Connected Components Workbench NOT operator only supports BOOL
values.
Behavioral Differences
For MicroLogix controllers:
This instruction impacts the status flags in the following way:
With this Bit: The Controller:
S:0/0 Carry () Always resets.
S:01 Overflow (V) Always resets.
S:0/2 Zero (2) Sets if result is zero; otherwise resets.
S:0/3 Sign (S) Sets if result is negative (most significant bit is set); otherwise resets.
Supported Data Types in MicroLogix Controllers
See Move and Logical on page 146.
Supported Data Types in Micro800 Controllers
Parameter Data Type
a a 9
- o (=] - [ - e = =
2 | |8 5| |5 |2 |2 |8 |2 |5 |5 |2 |E |8 & |§ |&
EN .
i
o1
ENO
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Relay Type XIC
Descriptions
Examine whether the bit field is ON based on the rung state.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench

Examine if Closed Direct Contact
B35
0

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Rung state is TRUE Rung state is TRUE

Output If the address bit is TRUE, then outputs on the If the address bit is TRUE, then outputs on the rung
rung are energized. are energized.

Connected Components Workbench Software Limitations
None

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for XIC is as follows:
Table 13 - XICand XIO Instructions Valid Addressing Modes and File Types

Parameter | Data Files Function Filest") Address Address Level
Mode
e
><
= . =&
S £ g5 |. S|
2 | x & Elf2|88|.|% =5
z‘ n-‘ & w | |V g E a Y ; v'i £ g |5 T g‘ E
bt Q= El==x Al g =8 | = |8 ]
ol |lwn|lalrlz|lu|lm|a|s|2|2 E|IRB|IEIG|IE|IS| E|S|0|c|2a|E|E&|lE|l8|2|8|=
Operand Bit

(1) PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.

(2) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.
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XIO0
Description
Examine whether the bit field is OFF based on the rung state.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
Examine if Open Reverse Contact
] e
2

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Rung state is TRUE Rung state is TRUE

Output If the address bit is TRUE, then outputs on the If the address bit is TRUE, then outputs on the rung
rung are de-energized. are de-energized.

Connected Components Workbench Software Limitations
None

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for XIO is as follows:
Table 14 - XICand XIO Instructions Valid Addressing Modes and File Types

Parameter | Data Files Function Filest") Address Address Level
Mode
e
><
= . =&
S £ g5 |. S|
2 | x & Elf2|88|.|% =5
z‘ n-‘ & w | |V g E a Y ; v'i £ g |5 T g‘ E
bt Q= El==x Al g =8 | = |8 ]
ol |lwn|lalrlz|lu|lm|a|s|2|2 E|IRB|IEIG|IE|IS| E|S|0|c|2a|E|E&|lE|l8|2|8|=
Operand Bit

(1) PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.

(2) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.
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OTE

Description

Energize the bit field based on the rung state.

Functional Block Diagram

RSLogix 500/RSLogix Micro

Output Energize

B34

C 2

14

Instruction Parameters

Connected Components Workbench

Direct Coil

—O—

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Rung state Rung state
Output This instruction is used to turn on a bit location Same

when rung conditions are evaluated as true and
off when the rung is evaluated as false.

Connected Components Workbench Software Limitations

None

Behavioral Differences

For MicroLogix controllers:

The OTE is reset when programmed within an inactive or false Master Control
Reset (MCR) zone.

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for OTE is as follows:

Table 15 - OTE Instruction Valid Addressing Modes and File Types

Parameter Data Files Function Files" Address Address Level
Mode
- Y
= 2 = g =
= E £\ = 5|«
« AE = _| 181215135 |E| |<|5|E
h 5 niviY|S|=|_|=|=|lal.: wv 2|5 sl e
ol-lun|alrlzlu|G| |2 |22 E|2EGISS SIS 83 ESEE 23S
Destination Bit
(1) PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.
(2) See Important note about indirect addressing.
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IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.

OTL

Description

Latch (Set) the bit field.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
Output Latch Set Coll
040 _C)_
L 0—
34

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Rung state Rung state

Output When the rung conditions are TRUE, this bit is set When the rung conditions are TRUE, this bit is set or
or“latched” on. Once a bit has been set“on” (1in “latched” on. Once a bit has been set“on” (1in the
the memory), it remains “on” even if the rung memory), it remains “on” even if the rung condition
condition goes false. The bit must be reset with goes false. The bit must be reset with a Reset Coil
an OTU instruction. instruction.

Connected Components Workbench Software Limitations
None

Behavioral Differences

For MicroLogix controllers:

1. If there is a power loss, any OTL-controlled output device energizes with
the return of power if the OTL bit was set when power was lost.

2. Ifan error condition occurs that halts processing, the physical output is
turned off. But once the error condition is cleared the controller resumes
operation with the OTL in the state that is determined by its data table
value.
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Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for OTL is as follows:

Table 16 - OTL and OTU Instructions Valid Addressing Modes and File Types

Parameter Data Files Function Files™" Address Address Level
Mode
e
><
= ] =l &
= EoISE| | 1
S S Elule|y|B =lalS|alalE|B|E|.|B|2E
- Q= El=I= h|Q E(8lels o
olo|un|lalrlz|lu|lm|la|S| 2|2 E|2|EIG|IE|IS|(ZE|S|V|c|alE|lG|lEld|=|8|a
Operand Bit C A O N IO .

(1) PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.

(2) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.

0TV

Description
Unlatch (Reset) the bit field.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
Output Unlatch Reset Coil
040
> —&-
22

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Rung state Rung state

Output When the rung conditions are TRUE, this bit is When the rung conditions are TRUE, this bit is reset
reset or “unlatched” on. Once a bit has been reset or“unlatched” on. Once a bit has been reset “off” (0
“off” (0 in the memory), it remains “off” even if in the memory), it remains “off” even if the rung
the rung condition goes false. The bit must be set condition goes false. The bit must be set with a Set
with an OTL instruction. Coil instruction.

Connected Components Workbench Software Limitations

None
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Behavioral Differences
For MicroLogix controllers:
1. If there is a power loss, any OTL-controlled output device energizes with

the return of power if the OTL bit was set when power was lost.

2. Ifan error condition that halts processing occurs, the physical output is
turned off. But once the error condition is cleared the controller resumes
operation with the OTU in the state that is determined by its data table
value.

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for OTU is as follows:
Table 17 - OTL and OTU Instructions Valid Addressing Modes and File Types.

Parameter Data Files Function Files™" Address Address Level
Mode
e
><
= u =l &
= Elo|S|E . i
[=] a. - |*3 =
S SEHEMME =o|5|5lalE|E|E], |2|E|E
[ O] Pl P — [=] ' wv | T | A =} U
ol—|lun|alrlz|lulm|alS|22E|IR2EIGIEIS|ISE|C|C S| a|ESls|&(=2|2|\c
Operand Bit

(1) PTOX and PWMX files are only for use with MicroLogix 1400 BXB or BXBA unit.

(2) See Important note about indirect addressing.

IMPORTANT  You cannot use indirect addressing with: S, MG, PD, RTC, HSC, PTOX, PWMX, STI,
Ell, BHI, MMI, CS, 10S, and DLS files.

OSR

Description
Trigger an event one at a time.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
One Shot Rising R_TRIG
B30 R THIG 1
LOR - R_TRIG
CLK Q
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Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Edge Triggered Input Edge Triggered Input

F>T On a false to true rung state transition, this The output sQ is set when the input transitions from
instruction sets the Output bit and the Storage false to true. In the next scan cycle, the output is
bit. false if the clock remains true.

Note: When the rung conditions that precede the
OSRiinstruction go from false-to-true, the OSR
instruction is true for one scan. After one scan is
complete, the OSR instruction becomes false,
even if the rung conditions that precede it remain
true. The OSR instruction becomes true again if
the rung conditions that precede it transition
from false-to-true.

T>F The Storage bit and the Output bit are reset when Output Q is false
the rung state is false.

F>F The Storage bit and the Output bit are reset when Output Qs false
the rung state is false.

T>T While the rung remains true, the Output bit is Output Qs false
reset and the Storage bit remains set

Connected Components Workbench Software Limitations
None

Behavioral Differences

None

Supported Data Types in MicroLogix Controllers

The MicroLogix supported data types for OSR is as follows:

Table 18 - OSR and OSF Instructions Valid Addressing Modes and File Types

Parameter Data Files Function Files Address Address Level
Mode
S
= —
= g AR e
-9 € lo L L = ‘E
[~ - sl =|2|T|=|& =| 3
e e E v |3 = Y ; g ] £ B2 E
(9 AR A= - = |F (=2 L Y S ] = S| w~|S|E| @
ollun|alr|lzle|lm|oalS|2|E2E|IR2EIGIES|ISE|S|vcalE|lS|ElE|22|=
Storage Bit . . . .
Output Bit
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Supported Data Types in Micro800 Controllers

Parameter Data Type
Q o O
- - a [ c [ = = =
[=] = = ﬂ [ = [~ - = o — = =) E' E ] ﬁ =
2 | |8 |z | |E |2 |2 |8 | |E |2 | |E | [E |8 |&
EN
(LK
Q
ENO .
Timer and Counter The MicroLogix supported data types for TON, TOF, and RTO are as follows:
Table 19 - Timer Instructions Valid Addressing Modes and File Types
Parameter Data Files” Function Files Address Address Level
Mode
o>
E 2 = ] =
= £ ElBs - S|-
= 2z = _| 1515181358 |=|5E
-~ S — T 1] o— =
ol-|n|a|d|z|u|n|-|E|2|2|E|Z|E|E|=|E|E|E8|c|8|2|E|5|2|5|2|5|2
Timer
Time Base 5
Preset . .

Accumulator

(1)  Valid for Timer Files only.

The MicroLogix supported data types for CTD and CTU are as follows:

Table 20 - CTD and CTU Instructions Valid Addressing Modes and File Types

Parameter Data Files(" Function Files Address Address Level
Mode
S
><
= 2 =l g -]
E E o ‘E = ko] S b=
- D | < S| = |T|l=| 8 =5
; G E w8 ==|lalf|lalnw|E|lE|E 22 E
b O (= = — ' w =8| = o (7]
©o|l—|wn|a|r w | & = | Z|Z E|2IEIFIE|IE|E|IS|v|e|a|lE|l&8|ls|&g|=|8|=
Counter
Preset . .

Accumulator

(1)  Valid for Counter Files only.
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(1D

Description

Count down from a certain value one by one.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
CTD a CiD 1 B
= Count Down |—(CD T — CTD
Ceunter C53 = EN EMO »
Preset 1000 —CDN3—
Apcum 55
= CD Qs
= L 0AD CWs
- PV
b A

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Edge Triggered Input O] Edge Triggered Input

F>T This instruction counts down on false to true rung Down counts when (D is a rising edges
transition

T>F Whenever the rung state is false, the counter shall Updates the underflow flag (Q)

not count and D is reset. If either of the OV or UN
bit is set, the DN bit remains in its last state. If the
0V and UN bits are clear, the DN bit is reset if
Accumulator < Preset, otherwise it is set.

F>F SameasT > F state Updates the underflow flag (Q)
T>T Whenever the rung state is true, the counter shall Updates the underflow flag (Q)
not count and CU remains set.
Input Preset Programmed initial Value (16-bit signed integer) | PV Programmed initial value (32 bit signed integer)
Input LOAD (V =PV when LOAD is TRUE.
Output Counter (D | This bit is set to TRUE when the rung is TRUE. It is Not supported
(Enable) cleared when rung is false or RES instruction is
used.
Output Counter UV | Whenan underflow occurs from-32768t0 32767, | Q Itis set to TRUE when the count value reaches zero.
(Underflow) | this bit is set to TRUE. The counter continues to The down counter freezes at zero.
count down from 32767.
Output Counter DN | This bit is set when the Accum value is greater Not supported
(Done) than or equal to the Preset value.
Output Accum Count down value v Count down value
Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

1. Does NOT allow counting down below the value of zero.

2. Does NOT support the counter enable (EN) and counter done (DN) bit.

Behavioral Differences

1. On the low to high transition of the rung, the counter counts down by 1.
The done bit (DN) is set as along as the Accum value is greater than or
equal to the Preset value. It is cleared when its value is less than the Preset
value.

2. The counter in MicroLogix continues to count down even after reaching
zero. This behavior is NOT the same with Connected Components
Workbench instruction. The underflow in MicroLogix is SET only when
the Accum value crosses over from -32768 to 32767 whereas in Connected
Components Workbench, the underflow bit is SET when the CV value
reaches zero.

Supported Data Types in MicroLogix Controllers

See Timer and Counter on page 162.

Supported Data Types in Micro800 Controllers

Parameter Data Type
—_ = a o [C]
EN
LOAD
PV .
Q
v
ENO .
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(Tu

Description

This instruction counts up from a certain value one by one.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
CTU 3 Cii 7 )
=~ Count Up —CU — CTu
Ceunter C33 = EN END «
Preset 1000 —CDN 33—
Apourm 0
=Cl Q9
= RESET CW o
=]
b A

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Edge Triggered Input w Edge Triggered Input

F>T This instruction counts up on false to true rung It counts up when CU is a rising edge
transition

T>F Whenever the rung state is false, the counter shall Updates the overflow flag (Q)

not count and the CU bit is reset. If either of the
OV or UN bits is set, the DN bit remains in its last
state. If the OV and UN bits are clear, the DN bit is
reset if Accumulator < Preset, otherwise it is set.

F>F SameasT > F state Updates the overflow flag (Q)
T>T Whenever the rung state is true, the counter shall Updates the overflow flag (Q)
not count and CU remains set.
Input Preset Programmed initial value (16-bit signed integer) | PV Programmed initial value (32 bit signed integer)
Input RESET When RESET is TRUE, it initializes the CV value to
zero.
Output Counter CU | This bit is set to TRUE when the rung is TRUE. It is Not supported
(Enable) cleared when rung is false or RES instruction is
used.
Output Counter DN | Itis set to TRUE when the Accum value is greater | Q Itis set to TRUE when the count value is greater than
(Done) than or equal to Preset value. or equal to the value of PV. The counter stops
counting up when it reaches the value of PV.
Output Counter OV | When an overflow occurs from 32767 to -32768, Not supported
(Overflow) this bit is set to TRUE. The counter continues to up
from -32768.
Output Accum 16-bit accumulated count. It can be reset to zero | CV 32-bit accumulated value. It is reset by setting the
by using the RES instruction. RESET to TRUE.
Output Rung enable output ENO Rung enable output
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Connected Components Workbench Software Limitations

None

Behavioral Differences

In Connected Components Workbench, the counter counts upwards until it
reaches the limit of CV whereas in RSLogix, the counter continues to count

upwards.

Supported Data Types in MicroLogix Controllers

See Timer and Counter on page 162.

Supported Data Types in Micro800 Controllers

Parameter Data Type
a a [C]
— - a - (-4 e r— — =
=] = = = = s =] = e = = = = = = = =
2 | |8 |z | |5 |8 |8 |8 |2 | |2 |2 |E |g8 |E &8 |&
EN
q .
RESET
PV .
Q .
v .
ENO
TON
Description

This instruction is used to turn an output on or off after the timer has been on for
a preset time interval.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench
TOH v TON 1 %)
—{ Timer On Delay —CEN = TON

Tirmer T4:] = EN END =

Time Base 1.0 DN —

Preset 400

Apoum 0 &[N Qs
4PT Ei's

h

166 Rockwell Automation Publication 2080-RM002B-EN-E - June 2019



RLL Instruction Mapping  Chapter 5

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Edge Triggered Input IN Edge Triggered Input
F>T When the rung transitions from false to true, the Starts increasing the internal timer on the rising
error checks specified under Faults Generated are edge under the following conditions:
performed. If there are no errors, the timer is - Ifthe IN is TRUE and the Q flag is FALSE
updated as follows.
- Ifthe DN bit is set, the EN bit is set and the TT bit
is reset. Nothing else is updated.
- If the DN bit is reset, the timer is initialized to
begin counting Timebase intervals starting from
the time the rung state transition is detected. The
EN and TT bits are set.
T>F Whenever the rung state is false, the Accumulator Stops and resets the internal timer on the falling
is set to zero and the EN, TT, and DN bits are reset. edge.
F>F SameasT>F SameasT > F
T>T While the rung state remains true, the error Same as F > T case.
checks specified under Faults Generated are
performed. If there are no errors, the timer is
updated as follows.
- Ifthe DN bit is set, the TT bit is reset. Nothing
else is updated.
- Ifthe DN bit is reset, the Accumulator is updated
according to the number of Timebase intervals
that have passed since the last time the timer was
updated.
- If Accumulator < Preset, the TT bit is set.
- If Accumulator > Preset, the DN bit is set and
the TT bit is reset.
Input Preset Programmed initial value (16-bit unsigned PT Programmed initial value (Time data type)
integer)
Input Time Base 1ms, 10ms,or 1s Supported
Output Timer EN This bit is set to TRUE when the rung is TRUE. It is Not supported
(Enable) cleared when rung is false.
Output Timer DN Itis set to TRUE when the Accum value is greater | Q It is set to TRUE when the count value is equal to the
(Done) than or equal to Preset value. value of PT. The counter stops counting up when it
reaches the value of PT.
Output Timer TT It is set when rung conditions are TRUE and the Not supported
(Timing) accumulated value is less than the preset value. It
is cleared when the rung state is FALSE or when
done bit is set.
Output Accum 16-bit accumulated count. It can be reset to zero | ET InTime data type format
when the rung conditions are FALSE.
Output Rung enable output ENO Rung enable output

Connected Components Workbench Software Limitations

None
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Behavioral Differences

For MicroLogix controllers:

1. If power is lost while a TON is timing but has not reached its preset value,
the EN and TT bits remain set, and the accumulated value (ACCUM)
remains the same. This is also true if the processor changes from the REM
Run or REM Test mode to the REM Program mode.

2. Ifeither the Accumulator or the Preset is negative when the TON
instruction is executed on a true rung, a Major Fault (0034) is generated.

Status Bits

This Bit Is Set When And Remains Set Until One of the
Following
Timer Done Bit DN (bit 13) Accumulated value is equal to or Rung conditions go false
greater than the preset value
Timer Enable Bit EN (bit 14) Rung conditions are true Rung conditions go false
Timer Timing Bit TT (bit 15) Rung conditions are true and the Rung conditions go false or when the

accumulated value is less than the
preset value

done bit is set

On returning to the REM Run or REM Test mode, the following can

happen:

Condition

Result

If the rung is true:

EN bit remains set.
TT bit remains set.
ACCvalue s reset.

If the rung is false:

EN bit is reset.
TT bit is reset.
ACCvalue s reset.

Supported Data Types in MicroLogix Controllers

See Timer and Counter on page 162.

Supported Data Types in Micro800 Controllers

Parameter Data Type
—_ = a o [C]
EN
IN
PT .
Q
ET
ENO .
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TOF

Description

This instruction is used to turn an output on or off after its rung has been off for
a preset time interval.

Functional Block Diagram

RSLogix 500/RSLogix Micro Connected Components Workbench

TOF [ TET ®
— Timer Off Delay —EN 35— TOF
Timer T439 = ER ENO =
Time Base 00l —{DN 33—
Preset 200
A 0
ioia ATy q+
- PT El— -
Yo,

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters

Input Edge Triggered Input IN Edge Triggered Input

F>T

Whenever the rung state s true, the Accumulator
is set to zero, the EN and DN bits are set, the TT bit
is reset.

Stops and resets the internal timer on the rising
edge.

T>F

When the rung transitions from true to false, the
error checks specified under Faults Generated are
performed. If there are no errors, the timer is
updated as follows.

-If the DN bit is reset, the EN and TT bits are reset.
Nothing else is updated.

-If the DN bit is set, the timer is initialized to
begin counting Timebase intervals starting from
the time the rung state transition is detected. The
EN bitis reset and TT bit is set.

Starts increasing the internal timer on the falling
edge under the following conditions:

-If the IN is FALSE and the Q flag is TRUE

F>F

While the rung state remains false, the error
checks specified under Faults Generated are
performed. If there are no errors, the timer is
updated as follows.

-If the DN bit is reset, the TT bit is reset. Nothing
else is updated.

-If the DN bit is set, the Accumulator is updated
according to the number of Timebase intervals
that have passed since the last time the timer was
updated.

-If Accumulator < Preset, the TT bit s set.

-If Accumulator > Preset, the DN and TT bits are
reset.

SameasT > F. case.

T>T

Whenever the rung state is true, the Accumulator
is set to zero, the EN and DN bits are set, the TT bit
is reset.

Sets the overflow flag (Q).

Input

Preset

Programmed initial value (16-bit unsigned
integer)

PT

Programmed initial value (Time data type)

Rockwell Automation Publication 2080-RM002B-EN-E - June 2019

169



Chapter5  RLL Instruction Mapping

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Time Base 1ms, 10ms,or1s Supported
Output Timer EN This bit is set to TRUE when the rung is TRUE. It is Not supported
(Enable) cleared when rung is false.
Output Timer DN Itis set to FALSE when the Accum value is greater | Q Itis set to FALSE when the ET value is equal to the
(Done) than or equal to Preset value. value of PT. The internal timer stops when it reaches
the value of PT.
Output Timer TT Itis set when rung conditions are FALSE or the Not supported
(Timing) accumulated value is less than the Preset value. It
is cleared once the rung is TRUE or done bit is
reset.
Output Accum 16-bit accumulated count. It can be reset tozero | ET InTime data type format
when the rung conditions are TRUE.
Output Rung enable output ENO Rung enable output

170

Connected Components Workbench Software Limitations

None

Behavioral Differences

For MicroLogix controllers:

When controller operation changes from REM Run or REM Test mode to REM
Program mode or if user power is lost while a TOF is timing but has not reached
its preset value, the EN, T'T, and DN bits remain set, and the accumulated value

(ACCUM) remains the same.

On returning to the REM Run or REM Test mode, the following can happen:

Condition Result

If the rung is true: TT bit is reset

DN bit remains set
EN bit is set
ACCvalue is reset.

If the rung is false: TT bit is reset

DN bit is reset
EN bit is reset
ACCvalue is set equal to the preset value

Supported Data Types in MicroLogix Controllers

See Timer and Counter on page 162.
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Supported Data Types in Micro800 Controllers

Parameter Data Type
Q o O
- - a [ c [ = = =
2| |2 |& | |5 |2 |28 |2 |2 |5 | |E | | |5 |&
EN
IN
PT
Q .
ET
ENO
RTO
Description
This retentive instruction lets the timer stop and start without resetting the
accumulated value.
Functional Block Diagram
RSLogix 500/RSLogix Micro Connected Components Workbench
. (— RIG. T
—| Retentive Timer On —CEN = RTO
Timer Ta:l =M =
Time Base 1.0 "':DN:}
Preset 400 = RST ET»
Aprum 0
*PT
L -
Instruction Parameters
10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Edge Triggered Input IN Edge Triggered Input
F>T Whenever the rung state is true, the Accumulator If rising edge, starts increasing internal timer.
remains the same and resumes incrementing, the
EN and the TT bits are set.
T>F When the rung transitions from true to false, the If falling edge, stops and does not reset the internal
TT and EN bits are reset. The Accumulator value timer.
and DN bit remain in its last state.
F>F The TT and EN bits are reset. The Accumulator No operation
value and the DN bit remain in its last state.
T>T Whenever the rung state is true, the Accumulator

value remains the same and resumes
incrementing. The EN and the TT bits are set.
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10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Preset Programmed initial value (16-bit unsigned PT Programmed initial value (Time data type)
integer)
Input Time Base Tms, 10ms,or 15 Supported
RST If rising edge, resets the internal timer.
Output Timer EN This bit is set to TRUE when the rung is TRUE. It is
(Enable) cleared when rung is false.
Output Timer DN Itis set to TRUE when the Accum value is equal to | Q If TRUE, programmed time is elapsed.
(Done) or greater than the Preset value.
Output Timer TT It is set when rung conditions are TRUE or the Not supported
(Timing) accumulated value is less than the Preset value. It
is cleared once the rung is FALSE or done bit is set.
Output Accum 16-bit accumulated count. It can be reset tozero | ET Elapsed time. Possible values range from 0 ms to
when the rung conditions are TRUE. 1193h2m475294ms.

172

Connected Components Workbench Software Limitations

If using a Micro810 or Micro820 controller, 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.

If using a Micro830, Micro850, or Micro870 controller, the RTO internal timer
persists through a power cycle.

Behavioral Differences

For MicroLogix controllers:

When the processor changes from the REM Run or REM Test mode to the REM
Program or REM Fault mode, or user power is lost while the timer is timing but
not yet at the preset value, the following occurs:

e Timer Enable (EN) bit remains set.
e Timer Timing (TT) bit remains set.

o Accumulated value (ACC) remains the same.

On returning to the REM Run or REM Test mode, the following can happen:

Condition Result

If the rung is true: TT bit remains set
EN bit remains set
ACCvalue remains the same and resumes incrementing.

If the rung is false: TT bit is reset

DN bit remains in its last state.

EN bit is reset

ACCvalue remains in its last state.

Supported Data Types in MicroLogix Controllers

See Timer and Counter on page 162.
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Supported Data Types in Micro800 Controllers

Parameter Data Type
Q o O
BENERERERER R ER R ERERERERER ER L
EN
IN
RST
PT
Q
ET
ENO
High-Speed Counter
Description

The HSC instruction counts high-speed pulses from a high-speed input with a
specified maximum pulse rate. An alternative set of high-speed counter

instructions have been added in Connected Components Workbench software
version 11 or later. This set of instructions makes them more intuitive than the
standard HSC instruction. They also provide additional status information, such

as pulse rate and touch probe position. To learn more about these instructions,

see the Connected Components Workbench software help for the following.

¢ HSCE

o HSCE_CFG

o HSCE READ_STS
e HSCE_SET_STS

Functional Block Diagram

RSLogix 500/RSLogix Micro
HSC
— High Speed Counter |—LCU —
Type Up
Counter C50 —{CD)—
Preset &00
Accum 1 J g ) B
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Connected Components Workbench

HC 1

HSC
= Enable EMNO
= HscCmd Sis »
= HzchppData
= HzcStsInfo
= FlzData

173



Chapter 5

RLL Instruction Mapping

Instruction Parameters

10 Type RSLogix 500/RSLogix Micro Parameters Connected Components Workbench Parameters
Input Level Triggered Input Enable Level Triggered Input
T Whenever the rung state is true, the Accumulator Function block enable.
is set to zero, the EN and DN bits are set, the TT bit When Enable = TRUE, execute the HSC operation
is reset. that is specified in the HSC command parameter.
F The high-speed counter is disabled from counting When Enable = FALSE, no HSC commands are
issued.
Input Type Select from Up counters or Bidirectional counters. | HscCmd Issues commands to the HSC.
Up Counters clear the accumulator values and
reload the preset values when the previous preset
is reached.
In Bidirectional Counters the accumulator and
preset values are not changed by the high-speed
counter when the presets are reached.
Input Counter Always (5:0 HscAppData HSCapplication configuration, which is usually
needed once.
Input Preset The accumulated value that triggers an action HscStsInfo HSCapplication configuration, which is usually
such as updating outputs or generating a high- needed once.
speed counter.
Input Accum The number of accumulated counts. PlsData Programmable Limit Switch (PLS) data structure.
Output w Count Up Enabled ENO Rung enable output
Output Q) Count Down Enabled Sts HSC execution status.
Output DN High Preset Reached
Connected Components Workbench Software Limitations
None
Behavioral Differences
For MicroLogix controllers:
When the high-speed counter is enabled, data table counter C5:0 is used by the
ladder program for monitoring the high-speed counter accumulator and status.
Counter Data File Elements (C5:0)
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
WordO|{CU (D DN OV UN UA H LP IV IN H I PE LS IE <- Status Word
Word 1 | Preset Value
Word 2 | Accumulator Value

174

Counter preset and accumulated values are stored as signed integers.
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For Micro800 controllers:

The high-speed counter accumulator and status are found under the
HscSTSInfo parameters.

Parameter Datatype | HSC User Description
mode program
access
CountEnable BOOL 0..9 read only Counting enabled.
ErrorDetected BOOL 0..9 read/write Nonzero means error detected.
CountUpFlag BOOL 0..9 read only Count up flag.
CountDwnFlag BOOL 2.9 read only Count down flag.
Mode1Done BOOL Oor1 read/write HSCis 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 down
HPReached BOOL 2.9 read/write High preset reached.
LPReached BOOL 2.9 read only Low preset reached.
OFCauselnter BOOL 0..9 read/write Overflow caused an HSC Interrupt.
UFCauselnter BOOL 2.9 read/write Underflow caused an HSC Interrupt.
HPCauselnter BOOL 0..9 read/write High preset reached, causing an HSC Interrupt.
LPCauselnter BOOL 2.9 read/write Low preset reached, causing an HSC Interrupt.
PlsPosition UINT 0.9 read only Position of the Programmable Limit Switch (PLS).
ErrorCode UINT 0..9 read/write Displays the error codes that are detected by the
HSC subsystem.
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.
CountEnable BOOL 0..9 read only Counting enabled.
LPOutput UDINT read/write Last low preset output setting.
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Miscellaneous

176

Supported Data Types in MicroLogix Controllers

Instruction Description Instruction Valid Valid File | Valid Value Ranges
Parameter Addressing Types
Mode(s)
HSC High-Speed type immediate 0...7, where:
Counter 0=up
1=up and reset/hold
2 =pulse/direction
3 = pulse/direction &
reset/hold
4 =up/down
5=up/down & reset/
hold
6 = encoder
7 = encoder and reset/
hold
counter direct Not applicable
preset (containedinthe | €5:0.C5:1 -32,768-32,767
counter register) | (element
level)
accum (contained in the -32,768-32,767
counter register)

Notes on Unsupported RSLogix 500/RSLogix Micro Instruction Set

See the following table for notes on unsupported RSLogix 500/RSLogix Micro

instruction set.

Unsupported Description Notes

RSLogix 500/

RSLogix Micro

Instruction Set

LFL LIFO Load Replace with User-defined Function Block (UDFB)

LFU LIFO Unload

FFL FIFO Load Replace with User-defined Function Block (UDFB)

FFU FIFO Unload

MEQ Masked Comparison for Equal Replace with User-defined Function Block (UDFB)

JSR Jump to subroutine Replace with User-defined Function Block (UDFB)

SBR Subroutine Part of Ladder mechanism, not required to
implement as an instruction

MCR Master control reset Currently not replicated

INT Interrupt subroutine See Configure Interrupts on a Micro800 Controller on
page 179

FLL Fill File Replace with User-defined Function Block (UDFB)

(LR Clear (an be performed by MOV Instruction Block

T0D Convert to BCD Replace with User-defined Function Block (UDFB)

FRD Convert from BCD to Integer Replace with User-defined Function Block (UDFB)

DCD Decode 4to 10f 16 Replace with User-defined Function Block (UDFB)

SCL Scale Data Replace with User-defined Function Block (UDFB)

MVM Masked Move Replace with User-defined Function Block (UDFB)
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Unsupported Description Notes

RSLogix 500/

RSLogix Micro

Instruction Set

RES Reset Counter Instruction Block in Connected Components
Workbench software has “Reset”as input parameter

HSD HSClInterrupt Disable The HSC can be configured from the configuration
workspace of the controller.

HSE HSCInterrupt Enable

RAC HSC Reset Accumulator Available as an HSC command in the HSC Instruction
Block

RES for HSC Reset HSC Interrupt Replace with User-defined Function Block (UDFB)

ENC Encode 1 of 16 to 4-bit data Replace with User-defined Function Block (UDFB)

SQc Sequencer Compare Currently not replicated

SQL Sequencer Load Currently not replicated

SQ0 Sequencer Output Currently not replicated

HSL Configures the low and high presets, | Part of the HSC Instruction Block

the output patterns, and mask bit
patterns.
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Notes:
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Additional Examples

COnfigure |nte"upts ona For this example, use a Selectable Timed Interrupt (STT).
Micro800 Controller

1. Create a program to execute when the interrupt occurs.

a. On the Project Organizer panel, right-click Programs and select
Add —> New LD: Ladder Diagram.

b. Rename the program as STI_INT.

2. On the Project Organizer panel, double-click Micro830.
The Micro830 controller tab displays.

MAIN_PROG-POL™ Quick Tips Micro830 >
H Program Major Fault: - ~
Micro830 Disconnected
Micro830 Fun Controller Mode:  ---
3 t G : i @
Download Upload [Diagnose  Secure  Axis hMonitor Manuals Help
T
°“"l®®®®®®@®®@®®_
2080-LC30-16QWE " : 1
= g

:IB (o] |
[o]l @000

= Controller
Controller
General
Mernory
Startup
Serial Port
LISE Port
Interrupts
i Modbus Mapping
. Embedded [/O
= Motion
C g Mew Auis
B lug-in Modules
e Ernply =
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3. On the lower left of the tab, expand Controller, then click Interrupts.

= Controller

Mernory
Startup

Serial Port
LISE Port

Madbus Mapping

‘o Embedded I/O
= Motion

L < New Auis »
é--PIug-in Maodules

4. On the Controller - Interrupts section (right), click Add.
The Add Selectable Time Interrupt (STI) window displays.
5. Set the STT properties and parameters as follows:
a. Interrupt Type [Selectable Timed Interrupt (STT)]
b. STIID (STIO)
c. Program (the program created earlier)

d. Auto Start (selected)

e. Set Point (10 ms)
£dd Selectable Timed Interrupt (ST =]
Froperties
Interupt Type: [Selectable Timed Interupt [STI] v]
STIID: [sTIo -
STI Description: STIO
Frogram: [STI_INT v]
Parameters
Auto Start
Set Paint: 10 ms
QK ] [ Cancel ] [ Apply ] [ Help
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6. Click Apply, then click OK.
The Micro830 workspace displays.

Project Organizer ~ 0 x (VTSI Quick Tips
Name: Pick and Place CCW_1 E
Micro830 Program Major Fault:  — =
- Comneet | Disconnected
EI il Micro830 Run Controller Mode:  ---
=] Programs i t 3 ) . 1 2l @
pa— Download Upload Diagnose  Secure  /sis Monitor Manuals  Help
MAIN_PROG
—s .
- [ user_FauLt °“"""l@®oem®%e@o
2080-LC30-160WB g s
i) HscnT “"
@ ﬁ STLINT |
@ Global Variables ‘
|
User-Defined Functiol <
D% DataTypes O] NELELLELLELLE
= Controllr 1 Controller - Interrupts
General [ =
Memory Add | [ Configue | [ Delete L
Startup | |
Serial Port D Description Program
Us8 Port | 15 sTI0 STLINT
Tnterrupts
Modbus Mapping
I Embedded /0 - -
“ [ L3

TIP  The configured Interrupts can be configured or deleted from the Controller -
Interrupts workspace.

Set Up H|gh-Speed Counter The controller uses Indexed Addressing to locate the correct encoder count from
. . the data table N7[10] to N7[17] and load the information into the high preset of
(HSC) Instruction Variables high-specd counter,

The HSC instruction is required to allow the HSC parameters (N7[0] to N7[4])

to be loaded for the same instruction:

Name Data Value Details

N7[0] 0001h Output Mask — Control gripper

N7[1] 0000h Output pattern for High Preset — Turn off gripper

N7[2] 100d High Preset — loaded from table N7[10] to N7[17].

N7[3] 0001h Output pattern for Low Preset —Turn on gripper

N7[4] 0d Low Preset — home position when encoder triggers Z-reset.

Rockwell Automation Publication 2080-RM002B-EN-E - June 2019 181



Appendix A

Additional Examples

182

| H
=i

Llllllllllllllllll

The number of pulses the head must travel to reach each bin location is stored in
a data table that starts at address N7 [10] and ends at N7 [17]. This value is
entered under the Initial Value field so that it is used as the value of a variable
when a controller starts execution for the first time, such as after a program

download.

Name Data Value Details

N7[10] 100d Number of pulses to reach Bin Location A

N7[11] 200d Number of pulses to reach Bin Location B

N7[12] 300d Number of pulses to reach Bin Location C

N7[13] 400d Number of pulses to reach Bin Location D

N7[14] 500d Number of pulses to reach Bin Location E

N7[15] 600d Number of pulses to reach Bin Location F

N7[16] 700d Number of pulses to reach Bin Location G

N7[17] 800d Number of pulses to reach Bin Location H
1. On the Project Organizer panel, double-click Global Variables.
2. Click the + symbol for the variable N7 to expand the row.
3. Double-click the Initial Value field for N7 [0], then enter “01”.
4. Repeat step 3 for N7 [1] to N7[4] and N7[10] to N7[17] for the rest of

- gt

N7[0]
N7[1]
N7[2]
N7[3]
N7[4]
N7[5]
N7[6]
N7[7]
N7[8]
N7[9]
N7[10]
N7[11]
N7[12]
N7[13]
N7[14]
N7[15]
N7[16]
N7[17]

the data values as shown in the earlier tables.

The following image shows the completed entries:

Alias

INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT

Data Type Dimension | Project Value
- ot - ot -
+ [0.104]

100
200
300
400
500
600
700
800

T
- "f‘.
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Appendix B

Original RSLogix 500/

Original and Converted Pick-and-Place Ladder

Diagrams

In this appendix, you can view and compare the three different ladder diagrams of

the Pick-and-Place application.
e Original RSTogix 500/RSLogix Micro Ladder Diagram

e Connected Components Workbench Ladder Diagram (Converter Tool

o Connected Components Workbench Ladder Diagram
(Manual Conversion)

RSI.OgiX Micro Ladder the RSLogix 500/RSLogix Micro report.

Diagram

PICK AND FLACE MACHINE.RSS

LAD 2 - MAIM_PROG --- Total Rungs in File = 10

The following shows the original Pick-and-Place application ladder diagram in

Q000

L

0002

0003

The following 3 rungs take information from the other programmable controller and load it into the INDEX REGISTER. This will be used to select
the: proper bin location from the table starting at N7: 10,

Omtpat from barcode Index Reg
L0 5:24
1| iy
1T L.

5 L
1761-Micro

Crutput from barcode Index Reg
L0 5:24
1| 3
1T -

] 1
1761-Micro

Crtput from barcode Index Reg
L0 5:24
e S,

7 2
1761-Micro

Indexes into the table of bin kocations and places the comect number of encoder counts into the high preset of the high-speed counter

MOV
Move
Source #NT: 10
10
Dest N7:2
10
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Loads the high-speed counter with the following parameters:
N7 00— 0001h — Output Mask — high-speed counter control only O:000

(gripper}

M7 :1 — 0000h — Output Pattern for High Preset — turn OFF gripper
(release parth

INT:2 — 100d — High Preset — loaded from table in the rung above:

N7 :3 — 0001h — Qutput Pattern for Low Preset — tum ON gripper
(grab part}

N7 :4 - 0d — Low Preat — home position when encoder triggems Z-meset

Home Position
Reached
C50 ——HSL
0004 — — HSC Load
LP Counter C50
Source W70
First Pass Length 5
51
{ |
15
Start up the high-speed counter with the sbove parameters. Each time this nung is evaluaied the hardwar: accumulator is writien to CR0ACC.
——H3C
0005 High Speed Counter
Type Up/Down-Res-Hold
Counter C50
Preset 10
Accum 154
‘When the pick and place head reaches cither its home position to pick up a part or its destination bin to drop off a part, start up a dwell timer. The
purpose of this is o0 keep the head stationary long enough for the gripper o either grab or eleas the part.
Bin Location Reached Drwvell Timer
CED ——TON
0006 | } Timer On Delay
HF Timer
Time Base
Home Position Preset
Reached Accum
Ci0
_
LP
‘When the pick and place head is positioned over the proper bin, tum off the forarard motor, At the same time the high-speed counter will 211 the
gripper to release the part and start the dwell timer. After the dwell time has expired, start up the rverse motor io send the head back to its home
position io pick up another part.
Bin Location Reached Maotor Forward
C5:0 o0
0007 | } |
HP 1
1761-Micro
Draell Done Mm.au'Rr,wrg
T4:0
_—([ :J—
1761- Mu:ro
‘When the pick and place head is positioned at its home position, tum off the reverse motor, At the same fime the high-speed counter will el the
gripper to grab the next part and start the dwell timer. Afier the dwell time has expired, start up the foraard motor to send the head cut to its drop off
bin.
Home: Position
Reached Motor Revers:
C50 il
000E ] | !
LP 2
1761-Micro
Dhavell Done Motor Forward
T4:0 0:0
ey
DN 1
1761-Micro
0009 £ END —
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Original and Converted Pick-and-Place Ladder Diagrams

Appendix A

Connected Components

Workbench Ladder

Diagram (Converter Tool)

The following shows the Pick-and-Place application ladder diagram that was

converted with the MicroLogix to Micro800 Converter tool in Connected

Components Workbench software.

The following 3 rungs take information from the other programmable controller and load it into the INDEX REGISTER. This will be used to select the proper bin location from the table starting at N7:10.
_I0_EM_DI_G5 S5 240
1 | | TR
11 AN
_I0_EM_DI_t& S 241
2 1 | )
11 AN
TI0_EM_DL07 5242
3 | | )
11 AN
Indexes into the table of bin locations and places the comect number of encoder counts into the high preset of the high-speed courter.
MOV
4 EN ENO
N7[10+5_24] W72
il ol 3+
Loads the high-speed counter with the following parameters:
N7:0 - DOD1h - Output Mask - high-speed counter control only 0:0/0 (gripper)
IN7:1 - 0000h - Output Pattem for High Preset - tum OFF gripper (release part)
N7:2 - 100d - High Preset - loade
CHOLLF RA_HSL_M_FILE 1
RA_HSL_N_FILE
5 | | FEEN FEEND
__SYSVA_FIRST_SCAN N7 C5[0]
| |  Source CounterVarOu
0
—t SourceDffset
5
—t Length
C[0]
—t CounterVarln
Start up the high-speed counter with the above parameters. Each time this rung is evaluated the hardware accumulator is written to C5:0.ACC.
RA_HSC_MICROLOGD{ 1
RA_HSC_MICROLOGKX
6 FBEN CountUp
HSC_UpDownResHdd
— UpCounterType CountDowin =
CE[0]PRE [
—r Preset Done —
Ch[Q] Ch[Q]
—r CounterV/arin CounterVarOul +—
CE[0]ACC
Accumul +—
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The pumose of this is to kesp the head stationary long enough for the arpper to sther arab or releasa the

\When the pick and place head reaches either its home position to pick up a part or its destination bin to drop off a part, start up a dwell timer.

CE0 HP [ RA_TON_MICROLOGHT
RA_TON_MICROLOGK
7 I I FBEN FBENO
CHOLP T4[0]
I I — TimerBlockin Done
T4[0]FRE T4[0]
— Preset TimerBlockOu
T4[0] BASE TAOACC
— TimeBase Aceum

Ater the dwell fime has expired, start up the reverse

'When the pick and place head is positioned over the proper bin. tum off the forward metor. At the same time the high-speed cournter will tell the gripper to release the part and start the dwell timer.

CHIAF O_EH_DOD
| | Tgn
8 | | &)
THILON _I0_EM_DO_®@
| )
] | (5)
Nihen the pick and place head s posiioned al s heme posfion,tum of the reverse molor A the same time the Fgh speed courter wil il the grsper to grab the ned part and sart he dwel tmer
After the dwell fims has expired, start up the forw
CoILP TO_EN.D0.®
| | Tgn
3 | | &)
THILON _I0_EM_DO_D"
| )
] | (5)
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Tool Conversion Results

See the following log for information on the conversion results.

Source:
C:\Pick and Place Machine\PICK AND PLACE MACHINE.SLC
C:\Pick and Place Machine\PICK AND PLACE MACHINE.EAS
C:\Pick and Place Machine\PICK AND PLACE MACHINE.EIC
C:\Pick and Place Machine\PICK AND PLACE MACHINE.ERP
C:\Pick and Place Machine\PICK AND PLACE MACHINE.ESG

Destination:

Catalog Identifier: 2080-LC30-16QWB

Project: PICK AND PLACE MACHINE2

Conversion Report Location: C:\Users\user1\Documents\CCW\PICK AND
PLACE MACHINE2\ConversionReport\ConversionReport.csv
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Converting from Processor Type: Bul.1761  MicroLogix 1000 DH-485/
HDSlave.

Warning: Revise all usages of status file. They are no longer system variables,
unpredictable operation could occur.

The properties summary information for the project cannot be converted
because documentation was not included in the database export.

Warning: Arithmetic Status bits are not supported in Micro800. Revise usage of
math instructions.

MicroLogix Program File 'LAD 2 - MAIN_PROG' was converted to Program
'MAIN_PROG.

MicroLogix Program File 'LAD 3 - USER_FAULT" was converted to User-
Defined Function Block "USER_FAULT".

MicroLogix Program File 'LAD 4 - HSC_INT" was converted to User-Defined
Function Block ' HSC_INT"

MicroLogix Program File 'LAD 5 - STI_INT" was converted to User-Defined
Function Block 'STI_INT"

MicroLogix Program File 'LAD 6' was converted to User-Defined Function
Block 'FB6.

MicroLogix Program File 'LAD 7' was converted to User-Defined Function
Block 'FB7.

MicroLogix Program File 'LAD 8' was converted to User-Defined Function
Block 'FBS'

MicroLogix Program File 'LAD 9' was converted to User-Defined Function
Block 'FB9.

MicroLogix Program File 'LAD 10" was converted to User-Defined Function
Block 'FB10.

MicroLogix Program File 'LAD 11' was converted to User-Defined Function
Block 'FB11.

MicroLogix Program File 'LAD 12" was converted to User-Defined Function
Block 'FB12!.

MicroLogix Program File 'LAD 13' was converted to User-Defined Function
Block 'FB13.

MicroLogix Program File 'LAD 14" was converted to User-Defined Function
Block 'FB14.
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MicroLogix Program File 'LAD 15" was converted to User-Defined Function
Block 'FB15S.

MicroLogix Program File 'LAD 16' was converted to User-Defined Function
Block 'FB16.

C:\Pick and Place Machine\PICK AND PLACE MACHINE.EAS(6,1): For

entry 'N7:0; no conversion occurred of empty symbol and empty description.

C:\Pick and Place Machine\PICK AND PLACE MACHINE.EAS(7,1): For

entry 'N7:2; no conversion occurred of empty symbol and empty description.

C:\Pick and Place Machine\PICK AND PLACE MACHINE.EAS(8,1): For

entry 'N7:10; no conversion occurred of empty symbol and empty description.

C:\Pick and Place Machine\PICK AND PLACE MACHINE.ERP(3,1): Entry
'00000:000.000/01" was not used in the project. No conversion occurred for
title: " and description: "When the pick and place head is positioned at its home
position, turn off the reverse motor. At the same time the high-speed counter will
tell the gripper to grab the next part and start the dwell timer.

After the dwell time has expired, start up the forward motor to send the head out
to its drop off bin..

C:\Pick and Place Machine\PICK AND PLACE MACHINE.ERP(5,1): Entry
'00000:000.000/02" was not used in the project. No conversion occurred for
title: " and description: "When the pick and place head is positioned at its home
position, turn off the reverse motor. At the same time the high-speed counter will

tell the gripper to grab the next part and start the dwell timer.

After the dwell time has expired, start up the forward motor to send the head out
to its drop off bin..

MicroLogix Literal Parameter 'Up/Down-Res-Hold' was converted to Defined
Word 'HSC_UpDownResHold"

Variable 'T:0.0/5' was converted to'_1IO_EM_DI_05.
Variable 1:0.0/6' was converted to'_IO_EM_DI_06.
Variable T:0.0/7" was converted to' I0_EM_DI_07.
Variable 'O:0.0/1' was converted to'_IO_EM_DO_01.
Variable 'O:0.0/2"' was converted to'_ 10_EM_DO_ 02!

Description of MicroLogix variable 'S:1/15' cannot be applied to system variable
'__SYSVA_FIRST_SCAN' (Dropping description: 'S:1/15:First Pass')

Variable 'S:1/15" was converted to' _ SYSVA_FIRST SCAN!
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MAIN_PROG(10,1): Rung Comment truncated to 255 characters. Dropping:
'd from table in the rung above

N7:3 - 0001h - Output Pattern for Low Preset - turn ON gripper

(grab part)

N7:4 - 0d - Low Preset - home position when encoder triggers Z-reset.

MAIN_PROG(11,1): Warning: MicroLogix Variable 'S:1/15" was converted to
asystem variable ' SYSVA_FIRST_SCAN.

MAIN_PROG(10,2): Warning: RA_HSL_B_FILE and RA_ HSL N FILE
User-Defined Function Blocks are rising edge triggered. The behavior is not the
same as MicroLogix HSL which is level triggered.

MAIN_PROG(22,1): Rung Comment truncated to 255 characters. Dropping: '
part..

MAIN_PROG(22,2): Warning: Revise usage of Timer's Accumulator Value.
The RA_ TON_MICROLOGIX User-Defined Function Block does not start

with the associated timer's accumulator value.

MAIN_PROG(27,1): Rung Comment truncated to 255 characters. Dropping: '
motor to send the head back to its home position to pick up another part..

MAIN_PROG(30,1): Rung Comment truncated to 255 characters. Dropping:
ard motor to send the head out to its drop off bin..

Interrupt3_USER_FAULT(1,1): Warning: Interrupt
‘Interrupt3_USER_FAULT" is calling subroutine "USER_FAULT" Revise
interrupt logic and configuration.

Interrupt3_USER_FAULT(1,1): Warning: Revise all usages of 'USER_FAULT..
Each Function Block call may need to be surrounded by calls to UID and UIE to
prevent unpredictable operation. This situation is indicated by build warning
“Multi-thread access to global variable may need to be surrounded by calls to

UID and UIE”

Interrupt4_HSC_INT(1,1): Warning: Interrupt 'Interrupt4 HSC_INT"is
calling subroutine 'HSC_INT" Revise interrupt logic and configuration.

Interrupt4_HSC_INT(1,1): Warning: Revise all usages of HSC_INT" Each
Function Block call may need to be surrounded by calls to UID and UIE to
prevent unpredictable operation. This situation is indicated by build warning
“Multi-thread access to global variable may need to be surrounded by calls to
UID and UIE”
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Connected Components
Workbench Ladder
Diagram

(Manual Conversion)

_I0_EM_DI_06

The following shows the Pick-and-Place application ladder diagram that was
converted manually in Connected Components Workbench software.

The following 3 rungs take information from the other programmable controller and leoad it intoc the INDEX REGISTER. This will be
used to select the proper bin location from the table starting at N7[10]

Offset_Valuel
0y

] |
1 11

L4

I0_EM_DI_06

] L
2 1 T

Offset_Valuel
)

LN

I0_EM_DI_07

] L
3 1 T

Offset_ValueZ
)

LN

Indexes into the table

of bin locations and places the correct number of

encoder counts into the high preset of the high-speed

counter.
+
4 EN ENO
Dffset_Value Dffset_Address
il ol 4=
Base_Address
=i2
MOV
EN ENO
[ N7[Offset_Address] | N7R2]
il ol 4=
Move the comect number of encoder counts into the high preset of the high speed counter using Index Register
ANY_TO_UDINT
5 EN ENO
[ N7[0] [hsapp_0.OutputMask |
il ol 4=
ANY_TO_UDINT
EN END
N7[1] [ hsapp_0 HPOutput |
il ol 4=
ANY_TO_DINT
EN END
N7[2) [ hsapp_0.HPSetting
=il ol =
ANY_TO_UDINT
EN ENO
N3] [hsapp_0.LFOutput |
il ol 4=
ANY_TO_DINT
EN END
N74] [ hsapp_0LPSetting |
il ol 4=
MOV
EN END
-1 [ hsapp_0.UF Setting
=il ol 4=
MOV
EN ENO
801 [ hsapp_0.0F Setting |
il ol 4=
MOV
EN END
7 [ hsapp_0 HscMode |
il ol 4=

190
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Reload the HSC parameters

hsstats_0.LPReached R_TRIG_1 MOV
R_TRIG
6 | | CLK Q EN END
__SYSVA_ST_SCAN [ 3 | [ hs_0
] | pi L.
1 | il ol
High Speed Counter parameters: from ML1000 H5L instruction)
Output Mask = 0007h (onby output 0)
Output pattem for high preset = 0 (off)
< HSC1
HSC
i EN ol Enable ENO
hs_0 [ hs_0 |
=il =+ HseCmd Sts 4=
0 [ hsapp_0
-2 =t Hsclpp. .
hsstats_0
=t HscStsln..
hsp_0 ]
=t PlsData
Once reloaded, put the HSC in RUN mode
= = MOV
8 EN ol EN ol EN END
hs 0 [ HSC_1.5ts [ 1 [ hs 0
=il =il =il ol =
3 1
-i2 =i2
When the pick and place head reaches either its home position to pick up a part or its destination bin to drop off a part, Start
up = dwell timer. The purpose of this is to keep the head stationary long enough for the gripper to either grab or release the
part.
hsstats_0.HPReached TON_1
TON
] |
9 1t I
hsstats_0 L PReached [ T#ls
] | - L.
1 I FT ET
When the pick and place head is positioned over the proper bin, turn off the forward motor. At the same time the high-speed
counter will tell the gripper to release the part and start the dwell timer. After the dwell time has expired, start up the
reverse motor to send the head back to its home position to pick up another part.
hsstats_0.HPReached _I0_EM_DO_01
Moior;_?\mald
] |
10 1t &
TON_1Q _I0_EM_DO_02
Motor Reverse
| 5
1 AN
When the pick and place head is positicned at its home position, turn off the reverse motor. At the same time the high-speed
counter will tell the gripper to grab the next part and start the dwell timer After the dwell time has expired, start up the
forward motor to send the head out to its drop off bin.
hsstats_0.LPReached _I0_EM_DO_02
Motor Reverse
] |
I 11 9,
TON_1Q _I0_EM_DO_0
Motor Forward
i o)
1 LN
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Notes:

192 Rockwell Automation Publication 2080-RM002B-EN-E - June 2019






Rockwell Automation Support

Use the following resources to access support information.

Technical Support Center Knowledgebase Articles, How-to Videos, FAQs, Chat, | https://rockwellautomation.custhelp.com/
User Forums, and Product Notification Updates.
Local Technical Support Phone Locate the phone number for your country. http://www.rockwellautomation.com/global/support/get-support-
Numbers now.page
Direct Dial Codes Find the Direct Dial Code for your product. Use the | http://www.rockwellautomation.com/global/support/direct-dial.page
code to route your call directly to a technical support
engineer.
Literature Library Installation Instructions, Manuals, Brochures, and http://www.rockwellautomation.com/global/literature-library/
Technical Data. overview.page
Product Compatibility and Download | Get help determining how products interact, check | http://www.rockwellautomation.com/global/support/pcdc.page
Center (PCDC) features and capabilities, and find associated
firmware.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete the How Are We Doing? form at http://literature.rockwellautomation.com/idc/groups/literature/
documents/du/ra-du002_-en-e.pdf.
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CIP and EtherNet/IP are trademarks of ODVA, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.
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Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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