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Important User Information Because of the variety of uses for the products described in this
publication, those responsible for the application and use of this
control equipment must satisfy themselves that all necessary steps
have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,
regulations, codes and standards.

The illustrations, charts, sample programs, and layout examples
shown in this guide are intended solely for purposes of example.
Since there are many variables and requirements associated with any
particular installation, Allen-Bradley does not assume responsibility

or liability (to include intellectual property liability) for actual use
based upon the examples shown in this publication.

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation and Maintenance of Solid-State Control
(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in
whole or part, without written permission of Allen-Bradley Company,
Inc., is prohibited.

Throughout this manual we use conventions to make you aware of
safety considerations:

ATTENTION: Identifies information about practices
or circumstances that can lead to personal injury or
death, property damage, or economic loss.

Attention statements help you to:
e identify a hazard
* avoid a hazard

e recognize the consequences

Important:  ldentifies information that is critical for successful
application and understanding of the product.

ControlLogix, Logix5550, and RSLogix are trademarks of Allen-Bradley Company, Inc., a
Rockwell International company.
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Preface

Who Should Use This Manual

Using This Manual

This preface describes how to use this manual. The following table
describes what the preface contains:

For information about See page
Who Should Use This Manual P-1
The Purpose of This Manual p-2
Conventions Used in This Manual P-3
Related Documentation P-3
Rockwell Automation Support P-4

To use this manual, you should be able to program and operate the
Allen-Bradley Logix5550™ controller to efficiently use you motion
control modules.

If you need more information about programming and operating the
Logix5550 controller, refer to the Logix5550 Controller User
Manual, publication number 1756-6.5.12.

Publication 1756-6.5.16 - July 1998



p-2 Using This Manual

The Purpose of This Manual This manual describes how to install, configure, and troubleshoot

your ControlLogix motion module.

Publication 1756-6.5.16 - July 1998

The following table shows the contents of each section in this

manual:

Section

Contains

Chapter 1

Understanding the ControlLogix Motion
Control System

Information about the ControlLogix
motion control system.

Chapter 2
Installing Your Motion Module

Information about installing and wiring
the motion module.

Chapter 3
Getting Started With Your Motion Module

A tutorial for configuring and using
your 1756-M02AE motion module.

Chapter 4
Adding and Configuring Your Motion Module

A step-by-step procedure for
configuring your motion module using
the RSLogix™ 5000 programming
software.

Chapter 5
Understanding Motion Instructions

Information about the 27 motion
instructions provided in the
RSLogix 5000 programming software.

Chapter 6 Information about troubleshooting your
Troubleshooting ControlLogix motion control system.
Appendix A Specifications and performance

Specifications and Performance

guidelines for the motion module.

Appendix B
Loop and Interconnect Diagrams

Loop diagrams and wiring diagrams for
your ControlLogix motion control
system.

Appendix C
The Motion Control Structures

An explanation of the motion control
structures.

Appendix D
The Motion Attributes

Information about the motion attributes.

Appendix E
Instruction Timing

Information about types of timing for
motion instructions.

Appendix F
Fault Handling

Information about motion control faults.
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Conventions Used in This Manual This manual uses the following conventions for using windows and

dialog boxes.

Convention Example

Names of fields in windows and dialog In the Name field, type the name of your
boxes are italicized. axis.

Input that you type exactly is bold. In the Name field, type Module_1.

Note: Some windows and dialog boxes may contain greyed-out
(unavailable) fields because of configuration options you

have chosen. If a field is greyed-out, it means the field does

not apply to your configuration and is not required.

Related Documentation

The following table lists related ControlLogix documentation:

Publication Publication Description
Number
Provides instructions for installing,
1756-5.47 ﬁ]r:;?g Egrﬁgztrrfﬁii)oizwo Module wiring, and troubleshooting your
1756-M02AE servo module.
ControlLogix Motion Module Provides in-depth descriptions of
1756-5.72 o . : . )
Application Guide motion concepts and instructions.
Provides instructions for installing
1756-10.1 | Logix5550 Controller Quick Start the Logix5550 controller and its
components.
. . Provides a brief description of the
1756-6.5.11 Log|x5§50 Controller Instruction RSLogix 5000 programming
Set Quick Reference . -
software instructions.
Provides information for using
1756-6.5.12 | Logix5550 Controller User Manual | your Logix5550 controller and its
components.
Provides descriptions of all the
1756-6.4.1 Logix5550 Controller Instruction instructions supported by the
o Set Reference Manual RSLogix 5000 programming
software.
1756-5.33 Logix5550 Memory Board Provides instructions for installing
' Installation Instructions the Logix5550 memory board.

For more information on the documentation, refer to the
Allen-Bradley Publication Index, publication number SD499.
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Rockwell Automation Support
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Rockwell Automation offers support services worldwide, with over
75 sales/support offices, 512 authorized distributors, and 260
authorized systems integrators located throughout the United States.
In addition, Rockwell Automation representatives are located in
every major country in the world.

Local Product Support

Contact your local Rockwell Automation representative for:
» sales and order support

e product technical training

e warranty support

+ support service agreements

Technical Product Assistance

If you need to contact Rockwell Automation for technical assistance,
please review Chapter 6roubleshootindn this manual. If the
problem persists, call your local Rockwell Automation representative.



Chapter 1

Understanding ControlLogix
Motion Control

Understanding the ControlLogix Motion

Control System

This chapter describes the ControlLogix motion control system. The
following table shows the contents of this chapter:

For information about See page
Understanding ControlLogix Motion Control 1-1
Identifying the Components of the ControlLogix Motion System 1-2
Developing a Motion Control Application Program 1-4

The Logix5550 controller, 1756-M02AE servo module, and
RSLogix 5000 programming software provide integrated motion

control support.

» The Logix5550 controller contains a high-speed motion task,
which executes ladder motion commands and generates position
and velocity profile information. The controller sends this profile
information to one or more 1756-MO02AE servo modules. You
can use several Logix5550 controllers in each chassis. Each
controller can control up to 16 1756-M02AE servo modules.

* The 1756-M02AE servo module connects to a servo drive and
closes a high-speed position and velocity loop. Each Logix5550
controller can support up to 16 1756-M02AE servo modules.
Each 1756-M02AE module can control up to two axes.

* RSLogix 5000 programming software provides complete axis

configuration and motion programming support.

RSLOGIX 5000 SOFTWARE LOGIX5550 CONTROLLER

1756-M02AE SERVO MODULE

Axis

Configuration  Programming —+— -

PROGRAM EXECUTION

Integrated Motion

|| MOTION TRAJECTORY PLANNER
E Position \/VM\

POSITION (VELOCITY

DRIVE
MOTOR

POSITION (WVELOCITY

RIVE FEEDBACK

o

MOTOR

i

O

FEEDBACK
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Identifying the Components of the
ControlLogix Motion System
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The Logix5550 Controller

The Logix5550 controller is the main component in the ControlLogix
system. It supports sequential and motion functions, and it performs
all of the motion command execution and motion trajectory planner
functions. You can use one or more Logix5550 controllers in each
chassis, and each controller can control up to 16 motion modules.

The Logix5550 controller provides the following motion support:
» Twenty-seven motion instructions

* A high-speed motion task, which manages motion functions and
generates move profiles

e The ability to control up to 16 Analog/Encoder servo modules for
a total of 32 axes

The Analog/Encoder Servo Module (1756-MO2AE)

The Analog/Encoder servo module provides an analog/quadrature
encoder servo drive interface. The servo module receives
configuration and move information from the Logix5550 controller
and manages motor position and velocity.

The servo module supports the following:
» Connection capability for up to two drives
e +10V analog outputs
» Quadrature encoder inputs
* Home limit switch inputs
e Drive fault inputs
» Drive enable outputs
e 5V or 24V registration inputs

* 200ps position and velocity loop updates
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RSLogix 5000 Programming Software

The RSLogix 5000 programming software provides complete
programming and commissioning support for the ControlLogix
system. RSLogix 5000 is the only programming software needed to
fully configure and program ControlLogix motion control systems.

RSLogix 5000 software provides the following motion support:

» Wizards for servo axis configuration including drive hookup
diagnostics and auto tuning

» Ladder-based application programming including support for 27
motion commands
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Developing a Motion Control This section provides an introduction to concepts used in developing
Application Program application programs for motion control. These concepts include:

* Understanding application program development

e Understanding the MOTION_INSTRUCTION tag

* Understanding motion status and configuration parameters
* Modifying motion configuration parameters

« Handling motion faults

Understanding Application Program Development

Developing a motion control application program involves the
following:

Task Description

Sets one controller as the master
controller. Once you complete this step,
you can synchronize all the motion
modules and Logix5550 controllers in your
chassis

Select the master coordinated system
time

Add a motion module Adds a motion module to your application

program
Name an axis Adds an axis to your application program
Configure an axis Configures each axis for motion control

Adds additional modules and axes to your

Assign additional servo modules and axes L
application program

Completes hookup diagnostics and auto

Run hookup diagnostics and auto tuning tuning for each axis

Create a program for your motion control

Develop a motion application program application

For more information about completing these tasks, refer to
Chapter 4 -Adding and Configuring Your Motion Module
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Understanding the MOTION_INSTRUCTION Tag

The controller uses the MOTION_INSTRUCTION tag (structure) to
store status information during the execution of motion instructions.
Every motion instruction has a motion control parameter that requires
a MOTION_INSTRUCTION tag to store status information.

kS0
ation Serva On I o Yy W
The Aiiz 7 []® —<DN>—
motion control b ation caontral ? i ERD—

parameter

ATTENTION: Tags used for the motion control
parameter of instructions should only be used once.
Re-use of the motion control parameter in other
instructions can cause unintended operation of the
control variables.

For more information about the MOTION_INSTRUCTION tag, refer
to Appendix C -The Motion Control Structures
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Understanding Motion Status and Configuration Parameters

You can read motion status and configuration parameters in your
ladder logic program using two methods.

Method Example For more information
Directly accessing the o Axis faults
AXIS and - Motion status Refer to Appendix C - The Motion
MOTION_GROUP Control Structures
structures * Servo status
Refer to the Input/Output

= Actual position 1
Using the GSV p 5 /nst.ruct/ons chapter of the .
. . « Command position Logix5550 Controller Instruction
instruction

Actual velocity

Set Reference Manual, publication
1756-6.4.1

Modifying Motion Configuration Parameters

In your ladder logic program, you can modify motion configuration
parameters using the SSV instruction. For example, you can change
position loop gain, velocity loop gain, and current limits within your

program.

For more information about the SSV instruction, refer tdnipet/
Output Instructionghapter of the Logix5550 Controller Instruction
Set Reference Manual, publication 1756-6.4.1.

Handling Motion Faults

Two types of motion faults exist.

Type Description

Example

Errors

= Do not impact controller operation

= Should be corrected to optimize
execution time and ensure program
accuracy

A Motion Axis Move (MAM)
instruction with a parameter
out of range

= Caused by a problem with the servo

The application exceeded

Minor/Major

loop

= Can shutdown the controller if you
do not correct the fault condition

the PositionErrorTolerance
value

For more information about handling faults, standling Controller
Faultsin the Logix5550 Controller User Manual, publication
1756-6.5.12.
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Chapter 2

Installing Your Motion Module

This chapter describes how to install you motion module. The
following table shows the contents of this chapter:

For information about See page
Identifying the Module Components 2-2
Determining the Power Requirements 2-3
Preventing Electrostatic Discharge 2-4
Removing and Inserting Under Power (RIUP) 2-4
Understanding Compliance with the European Union Directive 2-5
Installing the Module 2-6
Keying the Removable Terminal Block 2-8
Wiring a Removable Terminal Block 2-10
Assembling the Removable Terminal Block and the Housing 2-12
Installing the Removable Terminal Block onto the Module 2-12
Checking the LED Indicators 2-14
Removing the Removable Terminal Block from the Module 2-15
Removing the Module from the Chassis 2-16

The Analog Encoder (AE) Servo module mounts in a ControlLogix
chassis and uses a removable terminal block (RTB) to connect all

field-side wiring.

Before you install your module you should have:

» installed and grounded a 1756 chassis and power supply.

» ordered and received an RTB and its components for your

application.
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2-2 Installing Your Motion Module

|dentifying the Module Identifying the Motion Module

Components : .
P You received two components with your order:

e« 1756-MO02AE module
« RTB door label

1756-M02AE module RTB door label
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If you did not receive these components, contact your local
Allen-Bradley representative.
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Determining the Power
Requirements

Identifying the Removable Terminal Block and Housing

A separately-ordered RTB connects field-side wiring to the module.
You cannot use your module without an RTB and its components.

Use one of the following RTBs with your module:
» 1756-TBCH 36-position cage clamp RTB
e 1756-TBS6H 36-position spring clamp RTB

You received the following components with your RTB:

e 1756-TBH standard-depth RTB housing

* Wedge-shaped keying tabs and U-shaped keying bands
* RTB door label

This module receives power from the 1756 chassis power supply and
requires two sources of power: 700 mA at 5V and 2.5 mA at 24V
from the backplane. Add this current to the requirements of the other
modules in the chassis to prevent overloading the backplane power

supply.
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Preventing Electrostatic Discharge

Removing and Inserting Under
Power (RIUP)
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ATTENTION: Electrostatic discharge can damage the
servo board if you touch the circuitry or connector pins
without taking precautions. Follow these guidelines
when you handle the servo board:

e Touch a grounded object to discharge potential
static.

« Wear an approved grounding wriststrap.

» Do not touch the connector or connector pins on the
servo board.

< Do not touch circuit components inside the servo
board.

» |f available, use a static-safe work station.

ATTENTION: This module is designed so you can
remove and insert it under backplane power and
field-side power. When you remove or insert a module
while field-side power is applied, you can cause an
electrical arc. An electrical arc can cause personal injury
or property damage because it can:

« Send an erroneous signal to your system field
devices causing unintended machine motion or loss
of process control.

» Cause an explosion in a hazardous environment.

Repeated electrical arcing causes excessive wear to
contacts on both the module and its mating connector.
Worn contacts may create electrical resistance. For
additional information on RIUP, please contact your
local Allen-Bradley sales representative
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Understanding Compliance with
the European Union Directive

If this product bears the CE marking, it is approved for installation
within the European Union and EEA regions. It has been designed
and tested to meet the following directives.

EMC Directive

This product is tested to meet Council Directive 89/336/EEC
Electromagnetic Compatibility (EMC) and the following standards,
in whole or in part, documented in a technical construction file:

« EN50081-2EMC - Generic Emission Standard, Part 2 - Industrial
Environment

 EN 50082-2EMC - Generic Immunity Standard, Part 2 -
Industrial Environment

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low
\oltage, by applying the safety requirements of EN 61131-2
Programmable Controllers, Part 2 - Equipment Requirements and
Tests.

For specific information required by EN 61131-2, see the appropriate
sections in this publication, as well as the following Allen-Bradley
publications:

e Industrial Automation Wiring and Grounding Guidelines For
Noise Immunity, publication 1770-4.1

» Automation Systems Catalog, publication B111

This equipment is classified as open equipment and must be installed
(mounted) in an enclosure during operation as a means of providing
safety protection.
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2-6 Installing Your Motion Module

Installing the Module
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ATTENTION: When you remove or insert an RTB
with field-side power applied, unintended machine
motion or loss of process control can occur. Exercise
extreme caution when power is applied. Failure to
observe this caution can cause personal injury.

To install the AE module:

1. Align the module circuit board with the top and bottom chassis
guides.

Printed circuit board
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2. Push evenly and firmly to seat the module in the chassis. Itis
seated when the top and bottom locking tabs have snapped into
place.

Locking

Note: The 1756 chassis provides grounding for your module.
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Keying the Removable Terminal
Block
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To identify the RTB that belongs with each module, you can use a
module keying pattern. First, you can create a unique keying pattern
for your module using the U-shaped keying bands that you received
with your RTB. Then you can use the keying tabs to key the RTB
with the same pattern as the module.

To prevent confusion, use a unique keying pattern for each module.
To key the module:

1. Insert the U-shaped keying band with the longer side near the
terminals.

2. Push the keying band onto the module until it snaps into place.
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To key your removable terminal block:

1. With the rounded edge first, insert the wedge-shaped keying tab
on the RTB.

Note: Insert the wedge-shaped keying tabs in positions that
correspond to unkeyed positions on the module.

Wedge-shaped
keying tab

2. Push the keying tab onto the RTB until it stops.

Note: To use the RTB in future module applications, you can
reposition the keying tabs on the RTB.
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Wiring a Removable Terminal
Block
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There are two types of RTBs:
e spring clamp

e cage clamp

This section describes how to wire each type of RTB. For wiring
diagrams, refer to Appendix Blaterconnect Diagrams

Wire the RTB before installing it onto the module. Use a 1/8 inch
(3.2mm) maximum flat-bladed screwdriver.

Wiring a Spring Clamp RTB
To wire a spring clamp RTB:

1. Strip a maximum of 7/16 in. (11mm) of insulation from the end of
your wire.

2. Insert the screwdriver into the outer hole of the RTB.

3. Insert the wire into the open terminal and remove the screwdriver.

Strain Relief Area

4. After you complete field-side wiring, secure the wires in the
strain relief area with a cable-tie.
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Wiring a Cage Clamp RTB

To wire a cage clamp RTB:

1. Strip 5/16-3/8 in. (8-9.5mm) of insulation from the end of your
wire.

2. Insert the wire into the open terminal.

3. Turn the screw clockwise to close the terminal on the wire. Use
5 Ib-in. (0.5 Nm) maximum torque.

¥
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Strain Relief Area
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4. After you complete field-side wiring, secure the wires in the
strain relief area with a cable-tie.
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Assembling the Removable To assemble the removable terminal block and housing:

Terminal Block and the Housing

Installing the Removable Terminal

1. Align the grooves at the bottom of each side of the housing with

the side edges of the RTB.

Slide the RTB into the housing until it snaps into place.

Groove
Side edge of RTB

Groove

Side edge of RTB S g Strain relief area

Block onto the Module

ATTENTION: A shock hazard exists. If the RTB is
installed onto the module while the field-side power is
applied, the RTB is electrically live. Do not touch the
RTB terminals. Failure to observe this caution can cause
personal injury.

Before installing the RTB, make certain:
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field-side wiring of the RTB has been completed.
the RTB housing is snapped into place on the RTB.
the RTB housing door is closed.

the locking tab at the top of the module is unlocked.
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To install the removable terminal block onto the module:

1. Align the top, bottom, and left side guides of the RTB with the
guides on the module.

Bottom
guide Left side
guides

2. Press quickly and evenly to seat the RTB on the module until the
latches snap into place.

3. Slide the locking tab down to lock the RTB onto the module.
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Checking the LED Indicators

Publication 1756-6.5.16 - July 1998

The module provides bi-colored LED indicators to show individual
drive and feedback status for both axes and a single bi-colored LED
for module OK.

2 AXIS SERVO

CHO CH1
L1 [

FDBK  FDBK

L1 [

DRIVE DRIVE

L]

OK

During power up, the module completes an indicator test. The OK
indicator turns red for 1 second and then turns to flashing green if the
module passes all its self-tests.

For more information about the LED indicators, refer to
Chapter 6 -Troubleshooting

This completes installation of the module.
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Removing the Removable Terminal
Block from the Module

ATTENTION: A shock hazard exists. If the RTB is
removed from the module while the field-side power is
applied, the module is electrically live. Do not touch the
RTBs terminals. Failure to observe this caution can
cause personal injury.

You must remove the RTB before you can remove the module.

To remove the RTB from the module:

1.
2.

Unlock the locking tab at the top of the module.
Open the RTB door using the bottom tab.

Hold the spot markeldULL HERE and pull the RTB toward you
and off the module.
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Removing the Module from the
Chassis
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To remove the module from the chassis:

1. If the RTB is on the module, unlock the RTB and remove it.
(Refer toRemoving the Removable Terminal Block from the

Module)
2. Push in and hold the top and bottom locking tabs on the module.

=y %N, EN
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Chapter 3

Getting Started With Your Motion Module

This chapter provides a step-by-step procedure for configuring a
motion axis and developing a simple application program using one
axis.

Note: Before beginning this chapter, complete@edting Started
chapter in the Logix5550 Controller User Manual, publication
1756-6.5.12.

The following table shows the contents of this chapter:

For information about See page
Understanding the Getting Started Tutorial 3-2
Setting the Master Coordinated System Time 3-3
Adding the 1756-M02AE Module 3-6
Naming an Axis 3-8
Configuring a Motion Axis 3-9
Running Hookup Diagnostics and Auto Tuning 3-19
Entering a Ladder Logic Program 3-29

Before using this tutorial, you should:

» Install your Logix5550 controller (For more information, refer to
the Logix5550 Controller User Manual, publication 1756-6.5.12.)

« Install your 1756-M02AE motion module (For more information,
refer to Chapter 2 Installing Your Motion Modulg

» Complete thésetting Starteathapter in the Logix5550
Controller User Manual, publication 1756-6.5.12

» Ensure your application is offline. (If your application is online,
selectGo Offline from the Communication menu.)
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Getting Started With Your Motion Module

Understanding the Getting Started

Tutorial

This tutorial guides you through all the steps in developing a simple
motion control application with one axis. For this tutorial, you will

use the following control system components:

During this tutorial, you will create a motion application program by
completing the following tasks:

One 4-slot chassis and power supply

One 1756-MO2AE servo module (installed in slot 0)

One 1756-1B16 input module (installed in slot 1)

One 1756-OB16E output module (installed in slot 2)

One Logix5550 controller (installed in slot 3)

RSLogix 5000 programming software

Task

Description

Select the master coordinated system
time

Sets one controller as the master
controller. Once you complete this step,
you can synchronize all the motion
modules and Logix5550 controllers in your
chassis

Add a motion module

Adds a motion module to your application
program

Name an axis

Adds an axis to your application program

Configure an axis

Configures each axis for motion control

Run hookup diagnostics and auto tuning

Completes hookup diagnostics and auto
tuning for each axis

Develop a motion application program

Create a program for your motion control
application
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Setting the Master Coordinated

To select the master coordinated system time:
System Time

1. In the File menu of the RSLogix 5000 programming software,
selectOpen.

*o. RSLogix 5000

A=W Edit “iew Search Logic Communication:  Toolz

Hew... Ctrl+t
... Ctrl+0

Have [Etr{+E

Mew Component k

Irnport A5CII...
EnmartessEiEl

[Eammact

2. Selecuick_start, which is the project you created when you
completed thé&etting Startecthapter in the Logix5550

Controller User Manual, publication 1756-6.5.12. The following
window appears.

E*iill-illlhﬁlﬂlulllﬂﬂl-ﬂ#
2l @] je) AT A5 i 2l il

N - S bl L e
== e

T e el
E "K-Clil-hw
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3. Right-click the Controller folder.

% B5Logix 5000 - quick_start
File Edit “iew Search Logic Commt

a(=(u] &) & [=]e] -

IEI feline vl IN::: Earces

IN::: Editz :I IF:::ru:es [Nizatled
Diriver: A8 _DF1-1

Yerify

..... Contre. Print

. Properties

EI% M ainT azk,

El% t ainProgram
i Program Tags

4. SelectProperties. The Controller Properties window appears.

% Controller Properties - quick_start

Serial Port Protocol I Major Faults I tinor Faults I Advanced I File
General | D ate/Time | Cammunicatiors | Serial Part
Yendor: Allen-Bradley
Type: 1756-L1
ControlLogix5550 Programmable Contraller
Mame:
Dezcription: ;I
Slat Mumber: |3 _I;
Chassis Type: |1?55-A=m 4-Slot Chassis =]
Rewision: I'I I _l;
(0] 4 | Cancel o e [ Help
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5. Select the Date/Time tab. The following window appears.

Controller Properties - quick_start

6. SelectMake this controller the master

7. SelectOK.
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Adding the 1756-M02AE Module To add a motion module:
1. Right-click the 1/0O Configuration folder.

% RSLogix 5000 - quick_start

File Edit “iew Search Logic Communi
olelu| & s [[e] -
IfoIine j IND Foices

IND Editz j IForces Iizakled
Driver. 4B_DF1-1

=155 Controller quick_start
Contraller Tags

----- (23 Controller Fault Handler
----- [T PowerJp Handler
O-E5 Tasks

E@ MainT azk

E% MainProgram

; Program T ags
MairR outine
----- [ Unscheduled Programs
-5 Data Types

Cﬂ, User-Defined

[]--Cﬂ, Predefined

= Module-Defined
B8

[1]175¢
e ) 1211758

LCopy
Easte

Eritit

2. SeleciNew Module. The Select Module Type window appears.

Select Module Type E

M ajor Bevision:

I‘] vl

Type Dezcription
1747-45B 1747 Remate /0 Adapter
1756-CHE 1756 ControlMet Bridge
1756-CHER 1756 ControlMet Bridge, Redundant Media
1756-DHRARID 1756 DH+ Bridge/RI0 Scanner
1756-0NB 1756 DeviceMet Scanner
1756-EMET Ethemet Communication [nterface
17561816 16 Paint 73132 AT Input
175614161 16 Paint 731324 AC |zalated Input
17hE-A30 2 Point 73132 AC Diagnostic Input
170E-IB16 1E Point 104-31.2% DC Input
1756-B16D0 16 Faint 100-30% DC Diagnostic Input
1756-B16l 16 Point 104-300 DC lsolated Input, Sink/Source LI
— Show
Wendor: IAIIen-B radley Carnpary, [he. j Select All |
[V &nalog W Digital W Communicaion [ Motion [V Processor Clear &l |

0k I Cancel | Help |
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In theTypefield, selectl 756-M02AE 2 Axis Analog/Encoder
Servo.

SelectOK. The New Module window appears.

Module Properties - Local [1796-M02AE 1.1)
Type: 1756-MO2AE 2 Axiz Analog/Encoder Serva
“Wendor: Allen-Bradley Company, Inc.
Parent: Local
Mame: Il Slat: IU 3:
Dezcription: I =
=
Azzociated Aes:
Ch. 10: < > -
atnel I none: J J New .. |
Channel 1: |<n0ne> j J

FRewvizion: |1_ I1 _Ij Electronic Keving: IEompatthe Module j
Cancel | < Back | Hest » | Finigh »» I Help

5. Make entries in the following fields.

Field Entry

Name Servocard
Slot 0

Electronic keying Disable keying
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Naming an Axis To name an axis:

1. Inthe New Module window (shown in step 4 of faiding the
1756-M02AE Modulsection), seledtlew Axis. The New Tag
window appears.

Name: |

Cancel |
Help |
Tag Type: ¥ Baze  Alaz Consumed

Data Type: I-":"X|5 .. | Configure... |

Scope:; I quick_ztart[contraller)

Dezcriptian:

B I

L L L

Style: |

[T Broduce this tag for up ta |2 ::Ilcnnsumers

2. Make an entry in the following field.

Field Entry

Name Axis_X
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Configuring a Motion Axis To configure your new axis:
1. Inthe New Tag window (shown in step 1 of N@ming an Axis

section), seledConfigure. The Axis Wizard-General window
appears.

Axiz Wizard Axiz_X - General

Module:

Lhannel :
< NONE> I = l

Type: I Servo ']
Positiorning bode: ILinear 'I

Help Cancel < Back I Mext > I Finizh

2. Make entries in the following fields.

Field Entry
Type Servo
Positioning Mode Linear

3. SeleciNext. The Axis Wizard-Group window appeatrs.

Axis Wizard Azis_X - Group

Assigned Motion Group: I d
Ages Assigned:
LCoarse Rate: |1 j ms

Servo Update Period: I vl us
General Fault Tupe: I vI

Help I Cancel | < Back Mest » Finizh
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4. SelectNew Group. The New Tag window appears.

Harme: I k.

Dezcription: Cancel

Help
Tag Type: ¥ Baze  Alaz Consumed

F

Drata Type: IMD“DN_GHD uF Configure. .

Scope: I quick_start{contraller)

L L e

Style: I

[T Produce this tag for up ta |2 ﬂcnnsumers

5. Make an entry in the following field.

Field Entry

Name Motion_Group

6. SelectConfigure. The Axis Wizard-Axis Assignment window
appears.

Axis Wizard Motion_Group - Axiz Assignment

Unaszigned: Azsigned;

Add - | <--Eemu:uve|
Help | Cancel | % Bak I Mest » I Finigh

7. From theUnassignedield, selectAxis_X.

8. SelectAdd.
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9. SeleciNext. The Axis Wizard-Update Rates window appears.

Axis Wizard Motion_Group - Update Rates

LCoarze Rate: I2 ﬂ s

Servo Update Period: IW ‘-I uz

General Fault Type: INon b ajar Fault j

Help | Cancel | < Back | i =5 | Finigh I

10. Make entries in the following fields.

Field Entry

Coarse rate 5

Servo update period 200

General fault type Non major fault

11. SelecFinish. The Axis Wizard-Group window appears.

Axis Wizard Azis_X - Group

Assigned Mation Group: |<n0ne> d = E feli ) I

Apes mesgred;

Corse Fate: |1 j it

Sene | pdate Fenad: |2DD vl g
[aenenal Fault ivEs; I Man Major Fault - I

Help I Cancel | < Back Mest » Finizh

12. In theAssigned Motion Groufield, selectMotion_Group.
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Getting Started With Your Motion Module

13. SelectNext. The Axis Wizard-Units window appears.

Axiz Wizard Axiz_X - Units
Position Units: [y

Tirne Urit: ISeconds vI

i rstriaetir [ eraults

Speed i IPercentage 'l
Scceleratiotatd I Percertage vl
Weceleration kit

Help Cancel < Back I Mest » I Finizh

14. Make entries in the following fields.

Field Entry
Position units Revs
Time unit Seconds

15. SelectNext. The Axis Wizard-Feedback window appears.

Axiz Wizard Axis_X - Feedback

Transducer R esolution

Counts/1.0 Revs Im
[0 3 L e ISDDD

Help Cancel < Back I Mext > I Finizh

16. Make an entry in the following field.

Field Entry

Counts/1.0 revs 8000.0
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17. SeleciNext. The Axis Wizard-Positioning window appears.

Axiz Wizard Axis_X - Positioning

18. Make entries in the following fields.

Field Entry
Lock tolerance 0.025
Average velocity timebase 0.005

19. SeleciNext. The Axis Wizard-Homing window appears.

Axiz Wizard Axizs_X - Homing
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20. Make entries in the following fields.

Field Entry

Home position 0.0

Mode Active

Sequence Home to marker only
Homing direction Negative

Homing speed 1.25

Home return speed 0.625

21. SelectNext. The Axis Wizard-Overtravels window appears.

Axis Wizard Azis_X - Dvertravels

[l Ertraels:

I i Eastie: ID_D Fevs
I i Egatives ID_D Fievs

Help I Cancel | < Back I Hext > I Finizh

22. Do not make any entries in this window.

23. SelecNext. The Axis Wizard-Servo window appears.

Axis Wizard Azis_X - Servo

Drive Type:

W elocity
¥ Enable Drive Fault lnput

Dirirve Fault Input: INormaII_l,l Clazed vl

O ukput Lirnit 10.0 "
Enable Servo Update:
[~ Position Erar [~ Welocity Eror [ Welocity Command [~ Serva Output Level

[ Paosition |Erar [~ Welocity (Enon [ Yelocity Feedback.

< Back I Hext > I Finizh

Help Cancel
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24. Make entries in the following fields.

Field Entry

Drive type Torque

Enable drive fault input Select the checkbox
Drive fault input Normally closed
Output limit 10.0

« Position error
Enable servo update = Velocity command
= Servo output level

25. SelectNext. The Axis Wizard-Fault Action window appears.

Axiz Wizard Axiz_X - Fault Action

— Fault &ction
St Wyertayvels IDiSab|e Dirive j
Positior Errar:
Drive Fault: IDisabIe Drive ﬂ
Transducer Noise: IDisable Dirive j
Transducer Loss: |Disable Dirive j
Programmed Stop Actior: IFaSt Stop j

Help I Cancel | < Back I Mext > I Finizh

26. Make entries in the following fields.

Field Entry
Position error Disable drive
Drive fault Disable drive
Transducer noise Status only
Transducer loss Stop motion
Programmed stop action Fast stop
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27. SeleciNext. The Axis Wizard-Hookup window appears.

Axiz Wizard Axiz_X - Hookup

Matar/Encoder Test  [Enter Test Increment, Initiate Test and Watch Motion Direction)

Test Increment: Im Fewvs
Ctart Motar/Encoder Testl DAMGER: This test may cauze axis motion
= with the contraller in program mode.
Polarity ° DANGER: Modifing polarity determined after executiing the

motor/encoder test mav cause axis runaway condition,

Servo % Positive  Feedback: & Posilive
Output:

" Negative ' Negative

Marker Test  [Start the marker test and then Generate a Marker Pulze]

Stark farker Test |

Help I Cancel | < Back I Mest » I Finizh

28. Make entries in the following fields.

Field Entry
Test increment 5.0
Servo output Positive
Feedback Positive

29. SeleciNext. The Axis Wizard-Tune window appears.

Tuning Travel Limit: Im Revs
Tuning Speed: ID_D Revs/Seconds

Tuning Direction: ' Positive ' Megalive

Damping Factor: ID. 20000001

Tune: [~ Position Enror Intearator [~ Yelocity Feedforward [~ Output Filker

[~ Welocity Emor Integrator [~ Acceleration Feedfonward

Ctart T it | DAMGER: This test may cause axis motion
with the controller in program mode.

Help Cancel < Back I Mest » I Finizh
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30. Make entries in the following fields.

Field Entry
Tuning travel limit 100.0
Tuning speed 20.0

Tuning direction Positive
Damping factor 0.80000001

31. SelecNext. The Axis Wizard-Gains window appears.

— Pozition Loop — Servo Output

Proportional: Im 3: € 1/ms Friction IU,U 3: e
Compenszation:
Integral: ID.D 3: € 1/mz™2 | | Output Offset: ID_D 3: e
Yelocity lﬁ [Htput Eilter I 3‘
Feedfarward: 0o =€ Banltj:lwiath: oo Sligtl JEcEl
—Welocity Looj
v Output Sealing: 0.0 Hemvikesz

i

Proportional: ID.D 3: € 9/mz

Integral: Im(- 1/ms"2

Acceleration Iﬁ -

Feedfanward: oo e |4 Beset |

Help I Cancel | < Back I Mext > I Finizh

32. Do not make any entries in this window.

33. SelecNext. The Axis Wizard-Dynamics window appears.

Axis Wizard Azis_X - Dynamics

= € Revs Reset |
W aminium Welocity: W & Bevs/Seconds

Maximum Acceleration: lm & Revs/Seconds™2

Maxirum D eceleration: Im & Revs/Second:™2

Position Errar Tolerance:  |[EANIEfeS

Help I Cancel | < Back | [ Ewt I Finizh I

34. Do not make any entries in this window.
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35. SelecFinish. The Module Properties window appears.

Module Properties - Local [1796-M02AE 1.1)

Type: 170E-MOZAE 2 Axiz Analog/Encoder Serva
“Wendor: Allen-Eradley Company, Inc.
Parent: Local
Name: ISewocard Slat: ID 3:
Description: I ;I
=

Azzociated Ares:

Channel 0: I <Rones j J

Channel 1: I <ROnE> j J

Bevision: |1_ I‘I _IQ Electronic Keying: IDisabIe Keying j

Cancel | < Back | Mext > | Finizh > | Help

36. In theChannel (Ofield, selectAxis_X.

37. SelecFinish. The Module Properties window will close.
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Running Hookup Diagnostics and Once you have added and configured your motion module and axis,
Auto Tuning you can run hookup diagnostics and auto tuning. To run diagnostics
and tuning, you must download a program and go online.

Important: This section assumes that you have connected a drive to
channel O of the 1756-M02AE module in slot 0. See
Appendix B -Loop and Interconnect Diagranfier
wiring information.

1. Double-clickMain Routine. The following window appears.

Note: This section assumes you have completeG#itng
Startedchapter in the Logix5550 Controller User Manual,
publication 1756-6.5.12.

B [ See [res Lo peessdes [oh Sl Hes

al=a| n'l'J_I_I“”‘_I_.II—_I_I_II_HEIEI_I_IJ_I_lIEI_
fr el =l ) e | 0 W i P - |

- JJ\h:ﬂ,—mmmm

Freadr Fiarg B 2 o

2. Make sure the keyswitch is in the REM position.

Publication 1756-6.5.16 - July 1998



3-20 Getting Started With Your Motion Module

3. From the Communications menu, sel@otvnload.

% B5Logix 5000 - quick_start
File  Edit

ElEEIEIRIEE
IEIffIine YI IN::: o

IN::: Editz :I IF:::rn:es [i
Diriver: AB_DF1-1

Wiew Search  Logic

Ela Controller quick_start B b ede
¢ 28] Controller Tags lestade
i1 Controller Fault Handler
i [ ean Baults

L2 Power-Up Handler
Ela Tazks

Comrmunications

Configure. .. I:

Go Online
Upload &z..

Daowriload

Eragran fade

[ T el

The following window appears.

Download I

Download to the controller:
Mame: quick_start
Tepe: 17561144 17564224 LOGI-5550

Uzing thiz communications configuration:

Drriver: AB_DF1-1
Path:  <none:

& DAMGER: All active zervo axes will be turned off priar to dawnload.

Cahcel Help

4, SelectDownload.

5. Under the 1/0O Configuration folder, right-click the 1756-M02AE
module Servocard.

[ et A adile,

{ E-Lg Module-Uehned
=5 140 Configuration

] []1756-B

------ Bl [211756-0B Cut

Copy
Haste

Delete

Crozz Reference

Frint
a o |Maink

Edit properties for zelecte
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6. SelectProperties. The Module Properties window appears.

I Module Properties - Local:0 [1756-M02AE 1.1)

General | Connectionl Modulelnfol Backplanel

Type: 17RE-MOZAE 2 Aviz Analog/Encoder Servo
Wendor: Allern-Bradley Company, Inc.
Parent; Local
Mame: IB ervocard
Description: ;I
=

Slot: ID 3:

Agsociated Axes:
Channel 0: IAxis_X

i

Mew bz, |

=_|

Channel 1: I <none>

Revigion: |1_ I1 _Ij Electronic Keving: IDisahIe Keuing j
0k I Cancel | Al | Help

7. Next to theChannel Cfield, seIecttheJ button. The Axis

Properties window appears.

Axe Mreporiea - Aem_ &

faTwdE I Fadan I T ure S I Camiiy [ prusrscs
h-llﬁu|um|rm|hm|um|umu|5m
Micch e sl
ET— [ ]
lipa [ -
Povierersg b ode ||_“M, -|
0K Camd Hislp
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8. Select the Hookup tab. The following window appears.

Axis Properties - Axis_X [_ O]
General I Group | Lnitz | Feedback I Pozitioning I Homing I Owertravel I Servo I
Actions Hookup® | Tune Servo I Gains I Dynamics

Motor/Encoder Test  [Enter Test Increment, Initiate Test and “atch Motion Direction)

Test Increment: IS.D Rewvs
Start Matar/E nooder Testl DANGER: This test may cause axig motion
— with the controller in program mode.
Polarity DAMGER: Modifying polarity determined after executiing the

motar/encoder kst maw cause asis runaway condition.

Sevo & Positive Feedback: & Positive
Output:

© Megative i Megative

Marker Test  [Start the marker test and then Generate a Marker Pulse)

Start Marker Test |

0k, I Cancel | Apply I Help |

9. SelectStart Motor/Encoder Test. The following window
appears.

RSLogix 5000 B

Save pending editz to execute online command?
If running the motor test, watch the direction of the axiz motion,
Once the editz are zaved the online command may initiate maotion.

10. Selectres The following window appears.

Online Command - MotorfEncoder Test [ x|

Command Statusz: Command Complete 0k,

Check if axiz moved in the positive direction.
it for process to complete. Stap

Check for ermors if it Fails.

Help

dilf

11. Watch the motor to see which way it turns.
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12. SelecOK. The following window appears.

RSLogiz 5000

& [iid the axiz move in the pozitive direction’?

Mo | Cancel |

13. Selectres The following window appears.

Online Command - Apply Test

Command Status: Command Complete 0k,
i ait for proceszs to complete.
Check for emors if it fails. Stop

Help

il

14. SelecOK. The following window appears.
RSLogix 5000

& Apply test completed succeszsfully and the zerva polarity have been updated.

15. SelecOK. The Axis Properties window appeatrs.

Axiz Properties - Axis ¥

General Group ] Units ] Feedback ] Positioning ] Homing ] Ovvertravel ] Servo ]
Actiong Hookup® l Tune Serva ] Gains ] Dynamics ]

Maotar/Encoder Test  [Enter Test Increment, Initiate Test and W atch Mation Direction]

TestIncrement:  [5 Revs
Start MotorE ncoder Test DAMGER: This test may causze axiz motion
= with the controller in program mode.

Polarity DaAMGER: Modifving polarity determined after executiing the
motorfencaoder test maw cause axis runaway conhdition.

Servo v Positive  Feedback: % Positive
Output:

" MNegative " Megative

Marker Test  [Start the marker test and then Generate a Marker Pulze)

Start Marker Test

ak. | Cancel Apply Help
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16. SelecStart Marker Test. The following window appears.

i"'l iy [ o i T sl el C 7 v o el s wda sy e

[

17. Selectres The following window appears.

Online Command - Marker Test

Cornmatd Status:
ki ove the axis manually more than one revolution of
encoder shaft. Stap |
ait for process to complete.
Check for emors if it fails. Help |

18. Slowly rotate the motor axis until the following window appears.

Online Command - Marker Test

Cammand Status: Cammand Complete 0k,
hove the axis manually mare than one resolution of
encoder shaft. Stap
ait for process to complete.

Check for emors if it Fails. Help

il

19. SelecOK. The Axis Properties window appeatrs.

Axiz Properties - Axis ¥ [_[O]
General I Group I Units I Feedback I Positioning I Homing I Ovvertravel I Servo I
Actiong Hookup® | Tune Serva I Gains I Dynamics

Maotar/Encoder Test  [Enter Test Increment, Initiate Test and W atch Mation Direction]

Test Increment: |5.D Revs
Start MotorE neoder Testl DAMGER: This test may causze axiz motion
= with the controller in program mode.
Polarity DaAMGER: Modifving polarity determined after executiing the

motorfencaoder test maw cause axis runaway conhdition.

Servo & Positive  Feedback: % Posiive
Output:

" Negative ' Negative

Marker Test  [Start the marker test and then Generate a Marker Pulze)

Start Marker Test |

ak. I Cancel Apply Help
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20. Select the Tune Servo tab. The following window appears.

Axis Properties - Axis X H=1
General I Group I Lnitz I Feedback | Positioning I Homing I Owertravel I Servo I
Actions I Hookup Tune Servo® Gains I Dynamics

Tuning Travel Limnit: |5.D Revs
Tuning Speed: |2q Revs/Seconds

Tuning Directian: & Positive ™ Meqative
[amping Factor: ID.BDDDDDm
Tune: [~ Position Enor Integrator [ Welocity Feedforward [~ Dutput Filter

I ¥elocity Eror Integrater [~ Acceleration Feedfonward

Start Tuning | DAMGER: This test may cause axis motion
with the controller in progran mode.

Ok I Cancel | Lpply | Help

21. Selecttart Tuning. The following window appears.

t 'j Sy e iy b o vl comrsend T s e prdé e e e onling comrsond map relely moien

(G |

22. Selectres The following window appears.

Online Command - Tune Servo E

Command Status: Command Complete 0K,
ait for process to complete after axis motion.
Check for emors if it fails. Stap

Help

dil;
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23. SelecOK. The Tune Bandwidth window appears.

Tune Bandwidth

Fozition Loop

Bandwidth

the marimum bandwidth. Increasing the bandwidth may

& DAMGER:The Bandwidth determined by the tune process is
cause loop instability.

(] I Cancel Help

24. SelecOK. The following window appears.

Online Command - Apply Tune E
Cormrmand Status: Command Complete 0K

ait for process ko complete.
Check far emors if it fails. Stap

Help

dil:

25. SelecOK. The following window appears.

RSLogix 5000

& Apply tune completed succeszsfully and the zervo gains have been updated.
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26. SelecOK. The Axis Properties window appears.

Axis Properties - Axis_X =1

General I Group I Unitg I Feedback | Pozitioning I Homing I Owertravel I Servo I
Actionz I Hookup Tune Servo® Gainz Dynamics

Tuning Travel Lirnit: IS.D Rews
Tuning Speed: |2q Revs/Seconds

Tuning Direction: @ Pogitve ¢ Megative

Damping Factor: ID.BDDDDDm

Tune: [~ Posttion Emor Integrator [~ Welacity Feedforward [ Dutput Filter

I~ Welocity Emor Integratar [~ Acceleration Feedfonmard

Start Tuning | DAMGER: This test may cause axis mation
with the controller in program mode.

QK I Cancel Apply Help

27. Select the Gains tab. The following window appears.

Axiz Properties - Axis X =]

General I Group I Units I Feedback I Pasitioning I Homing I Overtravel I Servo I
Actions I Hookup I Tune Servo Gairs Ciynamics
— Position Loop —Servo Dutput

Praopartional: & 1/msz Eriction _ ID.D 3: LY
Compengation:
Integral: ID.D 3: & 1/mg”2 || Output Offzet 00 e
Welocity I 3 2, [t Eilter I 3
Feedfonward: 0.0 =% Ban?:lwiath: 0.0 2]« Hz I Enable
—Welocity Loy
I Output Soaling 014142056 =] & m/KECA"2
Prapartional: ID.2BD41 B72 3: € 1/ms
Intearal: ID.D 3: & 1/mg”2

Acceleration 00

Feedfonward: 1= | ® % Beset |

QK I Cancel | Apply | Help |

The window will show values for the position loop, velocity loop,
and output compensation.
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28. Select the Dynamics tab. The following window appeatrs.

Gowal | Bep | Unic | Fomcbeck | Parkioing | Howng | Chemtwsud | S |

Sectore I Haglop I TuraSsrea I
Poiion Enis Todeswos | IFRRRIREG—] & Fiew Amget |
Meiraan Mekoods [0 s Rewiseond

- frraimaton EH.‘H!E-E-FEM-:!&"E
Wit Dsnebonbor. |57 B2 E: & Farerdnconds"2

o] oot | | _vw |

This window will show values for maximum velocity, error
tolerance, maximum acceleration, and maximum deceleration.

29. SelecOK. The Axis Properties window will close.

This completes the configuration of Axis_X. You can use Axis_X for
motion instructions within your application program.
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Entering a Ladder Logic Program After completing all the motion control configuration, you can begin
to enter your application program. To enter a ladder logic program:

1. From the Communications menu, selBotOffline.

2. Double-clickMain Routine. The following window appears.

b [ Sew s Lo eveuwsbes [ad ek Hes

1o — Y - Y P R

o ] PR :
Dl i DF1

Sl

4] | B ] i it LT |
Freadr Fiarg B 2 o

3. To add rung 2, select thﬂ button.

4. To add an XIC to rung 2, select tﬂ button in the User
instructions. Rung 2 should look like the following.

= i

5. Double-click the question mark.

[ s O
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6. Select the down arrow. The following window appears.

ILl:u:aI:E:I.Da vI

Tag Mame |Data Type =
[F-Lxis_¥ AN

ingpLt_1 BOOL
[H-Local1:.C ABRTSE_DIEC
[#-Local1:] ABRTSE_DLEO
[H-Local2:C ABRTEE_DOC
[=-Local 21 ABRTEE_DO_

ocal 2 Fault DIMT

offziz|4|516]7 DIMTLZ]

g |9 [1of11]12]13[14]15 DT
H1g|17|1a[1a|20(21]22]22 ABTTE_Do
|H 24|25 2627 | 28] 249|303 MOTION_GRO |+

7. SelectLocal:2:I.Data.1. Rung 2 should look like the following.

| EE |

‘ B ‘

LN s O ]

8. To add an MSO instruction to rung 2, selectﬂl button from
the Motion State instructions. Rung 2 should look like the
following.

a Local: 2:1.Data b4 S0

2 e ] E Mation Sereo On EN
= Az 7 []® DN —
e Mation contral ? ER—
&
2

9. Next to theAxisfield, double-click on the question mark.
10. SelecController Tags.

11. Double-clickAxis_X.
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12. Right-click theMotion Controlfield.

kS0 |
Motion Sera On | Fn

Az Axiz Cut Instruction Chil+4

tation contral Copy Instruction Crl+C
gt [tri
Delete Instruction Del
Add Ladder Element... Ins
Edit Inzstruction Enter

Edit T ag Description

eyl = [5G 1)
Firjels, [et]E
Eeplace..

GoTo.. Chrl+G

13. SelecCreate Tag The following window appears.

M arme: IE QE.

Dezcription: Cancel

;I Help
Tag Type: ¥ Baze  Alaz Consumed

g

Data Type: IMDTlDN_INSTHUETIDN | | Earfiaurer.

Scope: I quick_ztart{controller) j

Style: I j

[T Produce this tag for up ta |2 ﬂcnnsumers

14. Make entries in the following fields.

Field Entry

Name Axis_X_MSO

15. SelecOK. Rung 2 should look like the following.

| Local:2:1.Data1 S0

2 J E tation Serva On FEN
Aiz i ¥ [ ]€ DM —
tation control Axis_r_M50 ER—
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Creating Additional Tags Using the Tag Editor

Before adding additional rungs and instructions, you can create all the

tags needed for your program. To create these tags using the tag
editor:

1. Right-click Controller Tags.

% BS5Logix 5000 - quick_start

File Edit View Search Logic Communic

al=(a| 8| [=e] =l

IfoIine :I IND FOfEEs

INu:u Edits :I IForcex [igatled

Driver: 4B _DF1-1

EIB Cantraller quick_start |E
b onitor Tags._

EI '51 Tasks Werfy
: EI % MainT azk .
L 2R MainPr Fint

2. Selectedit Tags. The following window appears.

b [ Sew s Lo eveuwsbes [ad ek Hes

Bl &) ainie AT — 2 sl ) slal o2l lafela

[
= E | I— HJ|||||-|-|||| o
tlu,. jl _I ke wa . '\--""\.I-'- -‘II--' "" A
i DF1A
[ p——— N T T =]
A Tam Sk - = =
IHﬂﬁl'uHrrl— S [3t_pemornie =] g [T ] s [fate= =
¥ | A | [ Ty |in= | e o
oo | o
o el | |
l"":" = Leead! ITean”  moaldDubal | SO -
" Pt [T pco
[T AT—— [ 1rm paen
Baka T [mmTrE e i
£ Limiied [0 TP o) Fuman |
e TP D013
— TS
!-n. I:lﬁ:-‘l-_‘di S Loml s Ol R Bt | Lhbi
Y P e e HiH
N BT
O
L1 | s [E 1 P — | | o

Publication 1756-6.5.16 - July 1998



Getting Started With Your Motion Module 3-33

Add the following tags.

Tag Name Type Style
Axis_X_MAFR MOTION_INSTRUCTION NA
Axis_X_MAH MOTION_INSTRUCTION NA
Axis_X_MAJF MOTION_INSTRUCTION NA
Axis_X_MAJR MOTION_INSTRUCTION NA
Axis_X_MAM MOTION_INSTRUCTION NA
Axis_X_MAS MOTION_INSTRUCTION NA
Axis_X_MSF MOTION_INSTRUCTION NA
Axis_X_MSO MOTION_INSTRUCTION NA
Axis_X_pos REAL Float

When you close and re-open the Tag Editor, your Tag Editor
window should look like the following.

& Commroler Tegs  quach_slaljcontioiin|

5:_'1.-4- .r.ukmlnlﬁ'rl Shgew | e a0 = G |r-¢:l-l.w\-| '-'I

P | Ty Hawe - | eaat Fin [Boee Tap | T [ -

L + deam_i S5
TG | | Wi T IR _ S TRUCT 0K |
_.r Vihom ¥ RAH | .I-l'lrl'\h PG TRLUCTER |
[ o _masar | | WOT oK s TRUCTION
L 5 tom_ MR | | W TH0_IES TRAICTIOH |
i T I | HOT R PETRLETICN |
[T e e s | T IOH_ P TRUCTION |
LRI 5o e | 'H:uri:t._l-rn:l,n:ri:t.
[ om0 | (WO TION_R TRAICTION |
T | |REAL Flasl
m g 1 Lacn TIDads | |Locst 1] Daln] | BOCL [Evscarn
[ | Hieenz L A
| ]+ Lecaitd | A 175_DOLLD |
[ | #locwzc | |15 D00 |
[ | v Leewt | | (IGO0 Pl |
| | * Lz | It’l?ﬁ_ﬂﬂﬂl
N . HOTION_GROLP
T woce 20 i) |Loest 20 Dakar] | BOGL ==
_.r il a7 | T it |

= ] | ] .
T Lo Wt Tage j ek Tega £ ]l | e
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Completing Your Application Program

After you create all the tags for your program, you can add the
remaining rungs and instructions. To complete your application
program:

1. Enter the following rungs of logic.

Rung 2: T i, 5 v o g i o s s ks i o e o s et
When input 1 has a positive transition, the controller | b L gt Fr——
turns the Axis_X servo on. This instruction closes the ol v =

position loop and activates the drive enable output.
ot Zaar 0 Dl v s v o ki g sy el vl B e e g o o o B

Rung 3: kL -
When input 2 has a positive transition, the controller | ) | | = R !
turns the Axis_X servo off. This instruction opens the . : _' _'
position loop and deactivates the drive enable output. : 3 F— | ' e T TN

Rung 4: P ———

When input 3 has a positive transition, the controller W — .
homes Axis_X ' = [ (T

Rung 5: g e o @ il o % 1 o i P e B e

When input 4 has a positive transition, the controller , —3% [omaiia e
jogs Axis_X in the forward direction with a speed of 5.0. v, AR :

3 e v e il il ol ) o e i e G B

Rung 6:
When input 5 has a positive transition, the controller : —t . e
jogs Axis_X in the reverse direction with a speed of 5.0. Mpmnprid  dm |
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Rung T e myad el e e hasinm dop dem iy
When input 4 or input 5 has a negative transition, the it bied Locat2ibut]
. . Lae: 2 [ _
controller stops the jog on Axis_X. L Uwlntn v
[T R H o
1:|.I.d:,. B |‘l;"\._
ot oy i -
[l addi L TP
. ik Bt s o vl Lok 8 000 e o3 0 ol o e D s
Rung 8 . . . [E 1 P .
When input 6 has a positive transition, the controller ' 1 | s 1=y s
moves Axis_X an incremental distance of 10.0 at a wrsrremaliies b BN e
speed of 5.0. ciicn e [
gl L ik
{FL >
i it b e
Rerrml s iy w
e B W iof
T e b e
O T2 il o
v b I mpreremls
g [
e ge poeed Frrpres
| i

Rung 9:

The controller reads the Axis_X actual position attribute
and stores its value in Axis_pos.

el

Prind a4 il ol et e B ik
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2. From the File menu, selesave

% B5Logix 5000 - quick_start

X Edit “iew Search Logic Communications  Toal:
Hew... Chrl+H
Open... Chrl+0

M ew Component r

| mpartssEll
Export ASCIL...

Compact

it [t

Once you have created and saved your program, you can download it
to your controller and test its operation. For more information about
downloading and testing your program, refer to the Logix5550
Controller User Manual, publication 1756-6.5.12.
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Chapter 4

Adding and Configuring Your Motion
Module

This chapter describes how to add and configure your motion module
for use in your motion control application. The following table shows
the contents of this chapter:

For information about See page
Understanding Application Program Development 4-1
Selecting the Master Coordinated System Time 4-2
Adding the 1756-M02AE Module 4-5
Naming an Axis 4-7
Configuring a Motion Axis 4-8
Assigning Additional Motion Modules and Axes 4-27
Running Hookup Diagnostics and Auto Tuning 4-28
Developing a Motion Application Program 4-38
Understanding a Programming Example 4-39
Understanding Application Developing a motion control application program involves the
Program Development following:
Task Description

Sets one controller as the master
controller. Once you complete this step,
you can synchronize all the motion
modules and Logix5550 controllers in your
chassis

Select the master coordinated system
time

Add a motion module Adds a motion module to your application

program
Name an axis Adds an axis to your application program
Configure an axis Configures each axis for motion control

Adds additional modules and axes to your

Assign additional servo modules and axes L
application program

Completes hookup diagnostics and auto

Run hookup diagnostics and auto tuning tuning for each axis

Create a program for your motion control

Develop a motion application program application

This chapter will describe each of these tasks.
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Selecting the Master Coordinated By selecting the master controller for your application, you can
System Time synchronize all the motion modules and Logix5550 controllers in

your chassis.

Note: For the motion module to operate correctly, you must select a
master controller in each chassis that contains motion modules.
Each chassis should contain only one master controller.

To select the master coordinated system time:

1. Right-click the Controller folder.

%r BSLogix H000 - quick_start
File Edit ‘“iew Search Logic Comm

al=|=] S| wiE=e] =

IEI ffline vl INn:n Earces

IND Edits :I IF:::ru:es [Nizatled
Drriver; AB_DF1-1
= _'!if_;f;'r"i-r.'r'aiigr ............................
-G8 Contre

----- C3 Corbre Priet

Werify

: Properties
EI’L%_ MainT ask

E& kd ainProgram
@ Program T ags
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2. SelectProperties. The Controller Properties window appears.

Controller Properties - quick_start

=
=
=

ok | Corce |
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4.
If And Then
No oth trollers i * Select Make this
Your controller uses a 0o .er contro .ers n your controller the
! . chassis are configured as
motion axis master
the master controller
* Select OK
Another controller in your
Your controller uses a o )
: . chassis is configured as the | Select OK
motion axis
master controller
5. SeleciOK.
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Adding the 1756-M02AE Module To use your motion module in a control system, you must add your
motion module to the application program.

To add a motion module:

1. Right-click the 1/0O Configuration folder.

Ele Ed Yew Sewch Lope [oemse
gl=al & e <
= |
T
Cwvei 8 _CF11
- i Lomixder quck._ s
Y Canirole Tagr
Lol sl Hurche

Fovasl_ips Hiancles
= &3 Taghr

re W Ll
B Harogas
& Prxpoin Toge
| MR s
Ly bach o] Py
i [ua Trpe
i Uses-Direead
v g, Pl
§ Bk e

2. SeleciNew Module. The Select Module Type window appears.

Select Module Type 1]

Type: I ajor Bevision:

|

Diezcription

7 5B 1747 Remate /0 Adapter
1756-CHE 1756 ControlM et Bridge
1756-CHER 1786 ContralM et Bridge, Redundant Media
1756-0HRI0 1756 DH+ Bridge/RI0 Scanner
17E6-DINE 1756 DeviceMet Scanner
1756-EMET Ethermet Communication [nterface
17561416 16 Paint 731329 AC Input
175614716 16 Paint 73132 AC |zalated Input
1756-1480 8 Paint 79132 AC Diagnostic [nput
17561816 16 Paint 100-31.2% DC Input
17RE-B160 16 Paint 100-300 DC Diaghastic [nput
17561816 1E Point 100-30W DC lzolated Input, Sink/Source LI
— Show
“Yendor: IAIIen-B radley Compary, Inc. j Select all |
¥ Analog W Digital b Commueication W Motion [V Processar Clear All |

Ok, I Cancel | Help |

3. IntheTypefield, selectl756-M02AE 2 Axis Analog/Encoder
Servo.
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4. SelectOK. The New Module window appears.

M psule Freperber - Leeal [155- 0028 1.1)
Tppa TTREM O 24E 3 doon AnaingEncoder Sarvz:
[ Adan-Eraclay Compary, nc
FPasant- Ll
Pagga ! A R |
| o
g ey
Chaneelt  [-rora: =] sl |
Chewarad 1 |-'n-c-'\-r'- jJ

Braor [ [ 2 peosesckedg [Covcstievoads 7]

Cowel |

sgah | Meas [P ] W

5. Make entries in the following fields.

Field

Entry

Name

Type a name for the servo module.

The name can:

« have a maximum of 40 characters

= contain letters, numbers and underscores ().

Slot

Enter the number of the chassis slot that contains your
module.

Description

Type a description for your motion module.

Note:  This field is optional.

Electronic keying

Select the electronic keying level.

To Select

Match the vendor, catalog number,
and major revision attributes of the
physical module and the software
configured module

Compatible module

Disable the electronic keying

protection mode Disable keying

Match the vendor, catalog number,
major revision, and minor revision
attributes of the physical module
and the software configured module

Exact match
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Naming an Axis Naming an axis adds it to your application. To name an axis:

1. Inthe New Module window (shown in step 4 of faiding the
1756-M02AE Modulsection), seledtlew Axis. The New Tag
window appears.

Name: |

Cancel |
Help |
Tag Type: ¥ Baze  Alaz Consumed

Data Type: I-":"X|5 .. | Configure... |

Scope:; I quick_ztart[contraller)

Dezcriptian:

B I

L L L

Style: |

[T Broduce this tag for up ta |2 ::Ilcnnsumers

2. Make entries in the following fields.

Field Entry
Type a name for the servo axis.
The name can:
Name .
« have a maximum of 40 characters
= contain letters, numbers and underscores ().
o Type a description for your motion axis.
Description o )
Note: This field is optional.
Data type AXIS
Select the scope of the axis variable.
Scope To use the axis Select
Within the entire program Controller
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Configuring a Motion Axis To configure your new axis:

Note: When you configure your axis, some fields may be unavailable
(greyed-out) because you are using a type of axis, fault, etc.

1. Inthe New Tag window (shown in step 1 of N@ming an Axis
section), seledConfigure. The Axis Wizard-General window

appears.
e XX
Mokl Charral
Cr—
Do [ -
Poestirang ade ||_,__, ..|

Heie Tl it Fraiby

2. Make entries in the following fields.

Field Entry

Select the type of axis you are using.

To use your axis for Select

Type
Full servo operation Servo
Monitoring position Position-only

Select the positioning mode for you module.

To enable Select

Positioning mode . . -
A maximum linear excursion of one

- Linear
hillion encoder counts

The rotary unwind option of the axis | Rotary
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If Then

You have already created a motion

group for this axis Gotostep 13

You want to create a new motion group | Go to step 4.

4. SelectNext. The Axis Wizard-Group window appears.

e Wiesd fze_ X - Lroup

ey I I [FETE|

ogrn Eerugrend |7
Comsa A st I|7 j

Sy Lpainds e |—_| 1T
Gyl P T o [ ].

et | Coewl | cBen | Hews | P

5. SeleciNew Group. The New Tag window appears.

Hew Tag E

Harme: I k.

Dezcription: Cancel

Help
Tag Type: ¥ Baze  Alaz Consumed

g

F

Drata Type: IMD“DN_GHD uF onfigure. .

Scope: I quick_start{contraller)

L e |

Style: I

[T Produce this tag for up ta |2 ﬂcnnsumers

Publication 1756-6.5.16 - July 1998



4-10 Adding and Configuring Your Motion Module

Publication 1756-6.5.16 - July 1998

6. Make entries in the following fields.

Field Entry
Type a name for the motion group.
The name can:
Name .
* have a maximum of 40 characters
= contain letters, numbers and underscores ().
o Type a description for your motion group.
Description o ]
Note:  This field is optional.
Data type MOTION_GROUP
Select the scope of the axis variable.
Scope To use the axis Select
Within the entire program Controller

7. SelectConfigure. The Axis Wizard-Axis Assignment window

appears.

Axis Wizard Motion_Group - Axiz Assignment

Unassigned: Agzighed:

Add - | ¢-- Bemove |

Help

Cancel | & Black I Mewt > I Finizh

8. From theUnassignedield, select your axis.

9. SelectAdd.
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10. SelectNext. The Axis Wizard-Update Rates window appears.

Axizs Wizard Motion_Group - Update Hates

LCoarze Fate: |2 j s

Servo Update Period: IW vl us

General Fault Type: INu:un Major Fault j

Help Cancel < Back HEpts | Finizh I

11. Make entries in the following fields.

Field Entry

Coarse rate Type the coarse update rate for the motion group.

Select the update period for your motion group.

Servo update

period For Select

200 ps update rate 200

Select the type of fault for group faults.

To classify group faults Select

General fault type
As minor faults Non major fault
As major faults Major fault
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12. SelecFinish. The Axis Wizard-Group window appears.

13. In theAssigned Motion Groufield, select your motion group.

14. In the Coarse Rate field, type the coarse update rate based on the
number of axes in your application. For more information about
coarse update rates, refer to Appendix@pecifications and
Performance

15. SeleciNext. The Axis Wizard-Units window appears.
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16. Make entries in the following fields.

Field Entry

Type the units for your axis.

Position units . . .
For example, a linear axis may use inches, meters, etc.

Select the time unit for your axis.

Time unit To use Select

Seconds as the time unit Seconds

Select the velocity unit for your axis.

To use Select
Speed unit A percentage of the maximum
. Percentage
velocity
The actual velocity Units per sec

Select the acceleration and deceleration units.

To use Select

Acceleration and

. . A percentage of the maximum
deceleration unit P 9

. . Percentage
acceleration and deceleration g

The actual acceleration and

deceleration rates Units per sec2

17. SelectNext. The Axis Wizard-Feedback window appears.

Fisnuchcm Fachubon

Connta R -
Coon st b |=;_r_|:|

Het: Carwel i fach oot Froik
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18. Make entries in the following fields.

Field Entry

Type the number of transducer counts per axis position unit.
This value allows the conversion of encoder counts into axis
position units.

For example, an axis uses a 1000-line encoder coupled
directly to a 5-pitch lead screw (5 turns per inch). The
counts/1.0 revs value is:

Counts/1.0 revs

1000inesx 4counts, Srevs. 2000G:ounts
rev line inch inch

Type the position unwind value. This value allows the
controller to perform an automatic electronic unwind of a
rotary axis.

Counts/unwind For example, a rotary axis uses degrees as units. There are
10 encoder counts per degree. The counts/unwind value is:

10countsx 360degrees= 3600encodercounts

19. SelectNext. The Axis Wizard-Positioning window appears.
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20. Make entries in the following fields.

Field Entry
Select the move profile for your axis.
To use: Select:
Move velocity « Linear acceleration .
profile = The fastest acceleration and Trapezoidal
deceleration rates
= Controlled jerk
S-curve
* Least motor stress
Select the jog profile for your axis.
To use: Select:
Jog velocity e Linear acceleration .
profile = The fastest acceleration and Trapezoidal
deceleration rates
= Controlled jerk
S-curve
e Least motor stress
Type the allowable position error the servo module will
Lock tolerance - " .
tolerate when giving a true position locked status indication.
Average velocity Type the time in seconds for calculating the average velocity
timebase of your axis.

21. SeleciNext. The Axis Wizard-Homing window appears.
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22. Make entries in the following fields.

Field

Entry

Home position

Type the absolute position for the axis after a homing

sequence completes.

Mode

Select the type of homing to use.

To Select

= Use a homing sequence

< Use the trapezoidal velocity Active
profile.

Redefine the current absolute

position on the next occurrence of Passive

the encoder marker

Sequence

Select the type of active homing sequence to use.

To

Select

Allow the controller to immediately
assign the home position to the
current axis position

Immediate home

Move the axis until it detects the
home limit switch

Home to switch

« Move the axis until it detects the
home limit switch

= Use the most precise active
homing sequence.

Home to switch with
marker

Move the axis until it detects the
encoder marker

Home to marker only

Limit switch

Select the default setting of the home

To set the home switch

switch.

Select

To open

Normally open

To closed

Normally closed

Homing direction

Select the initial direction of the homing motion.

To use Select
A positive direction Positive
A negative direction Negative

Homing speed

Type the initial speed of the jog profile used in an active

homing sequence.

Home return
speed

Type the return speed of the jog profile used in an active

homing sequence.
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23. SeleciNext. The Axis Wizard-Overtravels window appears.

24. Make entries in the following fields.

Field

Entry

Soft travel limits

If you want to use soft overtravel limits, select Soft Travel
Limits.

Maximum
positive

Type the maximum overtravel value in the positive direction.

Maximum
negative

Type the maximum overtravel value in the negative direction.

25. SeleciNext. The Axis Wizard-Servo window appears.
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26. Make entries in the following fields.

Field Entry
Select the drive type you are using.
To use Select
Drive type
A velocity loop servo drive Velocity
A torque loop servo drive Torque

Enable drive fault | If you are using the servo module drive fault input, select
input Enable Drive Fault Input.

Select the type of drive fault input.

If the drive fault input Select

Drive fault input Closed in reference to the servo

Normally closed
module

Open in reference to the servo

module Normally open

Output limit Type the maximum servo output voltage of your axis.

Enable servo

update Select the status attributes you want to regularly update.

27. SelectNext. The Axis Wizard-Fault Action window appears.
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28. Make entries in the following fields.

Field

Entry

Soft overtravel

Select the type of action when this fau

To

It occurs.

Select

« Disable servo action
« Zero the servo amplifier output

» Deactivate the drive enable
output

= Open the OK contact

Shutdown

« Disable servo action
= Zero the servo amplifier output

« Deactivate the drive enable
output

Disable drive

Decelerate the axis to a stop
according to the
MaximumDeceleration value

Stop motion

Handle the fault using your
application program

Status only

Position error

Select the type of action when this fau

To

It occurs.

Select

« Disable servo action
« Zero the servo amplifier output

» Deactivate the drive enable
output

= Open the OK contact

Shutdown

« Disable servo action
= Zero the servo amplifier output

« Deactivate the drive enable
output

Disable drive

Decelerate the axis to a stop
according to the
MaximumDeceleration value

Stop motion

Handle the fault using your
application program

Status only
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Field

Entry

Drive fault

Select the type of action when this fau

To

It occurs.

Select

« Disable servo action
= Zero the servo amplifier output

» Deactivate the drive enable
output

= Open the OK contact

Shutdown

« Disable servo action
= Zero the servo amplifier output

« Deactivate the drive enable
output

Disable drive

Decelerate the axis to a stop
according to the
MaximumDeceleration value

Stop motion

Handle the fault using your
application program

Status only

Transducer noise

Select the type of action when this fau

To

It occurs.

Select

« Disable servo action
= Zero the servo amplifier output

« Deactivate the drive enable
output

« Open the OK contact

Shutdown

« Disable servo action
= Zero the servo amplifier output

« Deactivate the drive enable
output

Disable drive

Decelerate the axis to a stop
according to the
MaximumDeceleration value

Stop motion

Handle the fault using your

application program

Status only
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Field

Entry

Transducer loss

Select the type of action when this fault occurs.

To

Select

« Disable servo action
« Zero the servo amplifier output

» Deactivate the drive enable
output

= Open the OK contact

Shutdown

« Disable servo action
= Zero the servo amplifier output

« Deactivate the drive enable
output

Disable drive

Decelerate the axis to a stop
according to the
MaximumDeceleration value

Stop motion

Handle the fault using your
application program

Status only

Programmed stop
action

Select how this axis will stop when

= The ControlLogix controller undergoes a critical mode

change
= You use a Motion Group Programmed Stop (MGPS)
instruction.
To Select
= Decelerate the axis to a stop
using the MaximumbDeceleration
value. Fast stop

Maintain servo action after axis
motion stops.

Decelerate the axis to a stop
using the MaximumbDeceleration
value.

Place the axis in the shutdown
state after axis motion stops.

Note:  You must use shutdown
reset instructions (MASR or
MGSR) to recover the axis
from the shutdown state.

Fast shutdown

« Immediately place the axis in the
shutdown state.

Note: Unless you configure the
axis with dynamic breaking,
the axis will coast to a stop.

Note:  You must use shutdown
reset instructions (MASR or
MGSR) to recover the axis
from the shutdown state.

Hard shutdown
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29. SeleciNext. The Axis Wizard-Hookup window appears.
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Note: To use the hookup diagnostic tests, you must ensure the
controller is online and the application program is
downloaded. If the controller is offline, tistart Motor/
Encoder TestandStart Marker Test buttons will be
greyed-out.

30. Make entries in the following fields.

Field Entry

Type the amount of motion that is necessary to test:
Test increment « The connection to the encoder.
« The direction of the encoder.

Select the polarity of the servo output to the drive.

To Select
Servo output

Use positive polarity Positive

Use negative polarity Negative

Select the polarity of the encoder feedback.

To Select
Feedback

Use positive polarity Positive

Use negative polarity Negative
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31. SeleciNext. The Axis Wizard-Tune window appears.
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Note: To use auto tuning, you must ensure the controller is online
and the application program is downloaded. If the
controller is offline, theStart Tuning button will be
greyed-out.

32. Make entries in the following fields.

Field Entry

Tuning travel limit | Type the limit of axis motion during the auto tuning.

Tuning speed Type the maximum speed initiated during auto tuning.

Select the direction of the tuning motion profile.

To Select
Tuning direction

Use the positive direction Positive

Use the negative direction Negative

Type the value to calculate the maximum position servo

Damping factor bandwidth.

Tune Select the values you want to calculate during tuning.
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33. SelecNext. The Axis Wizard-Gains window appears.
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34. Make entries in the following fields.

Field Entry
. Type the value of the position proportional gain.
Position loop - yp _ . P P p . d
Proportional This value is multiplied by the position error to produce a
portion of the velocity command.

. Type the value of the position integral gain correction.
Position loop - ) ) o
Integral You can use this value to improve the steady-state positioning

performance of the system.
Position loop - Type the velocity feedforward gain value.
Velocity You can use this value to provide the velocity command
feedforward output necessary to generate the commanded velocity.
. Type the value of the velocity proportional gain.
Velocity loop - yp . . Yy prop . g
Proportional This value is multiplied by the velocity error to produce a
portion of the servo output or torque command.
. Type the value of the velocity integral gain correction.
Velocity loop - ) ) o o
Integral This value is multiplied by the velocity integral error to
produce a portion of the servo output or torque command.
Velocity loop - Type the acceleration feedforward gain value.
Acceleration You can use this value to provide the torque command output
feedforward necessary to generate the commanded acceleration.
Friction Type the output level necessary to overcome the static friction
compensation of your axis.
Output offset Type a value to offset the cumulative offsets of the servo

module DAC output and the servo drive input.

Output filter
bandwidth

Type the value of the bandwidth of the servo low-pass digital
output filter.

Output scaling

Type the value to convert the output of the servo loop into the
equivalent drive voltage.

Reset

To reset the values to those determined during auto tuning,
select Reset.

Note: You can also determine these entries by performing auto
tuning. For more information, see tRenning Hookup
Diagnostics and Auto Tunirggction.
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35. SeleciNext. The Axis Wizard-Dynamics window appears.
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36. Make entries in the following fields.

Field Entry
Position error Type the value of the position error the servo module can
tolerance tolerate before a position error fault occurs.

Maximum velocity Type the value of the maximum steady-state speed of the

axis.
Maximum ) ) )
. Type the maximum acceleration to apply to an axis.
acceleration
Maximum Type the maximum deceleration to apply to an axis
deceleration yp pply .
Reset To reset the values to those determined during auto tuning,

select Reset.

Note: You can also determine these entries by performing auto
tuning. For more information, see tRenning Hookup
Diagnostics and Auto Tunirggction.
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37. SelecFinish. The Module Properties window appears.

Module Properties - Local [1796-M02AE 1.1)
Type: 170E-MOZAE 2 Axiz Analog/Encoder Serva
“Wendor: Allen-Eradley Company, Inc.
Farent: Local
ems ISewocard Slat: m
Description: ;I
| =

Azzociated Ares:

Charnel 0: |<n0ne> j J

Channel 1: |<n0ne> j J

Bevision: |1_ I‘I _IQ Electronic Keying: IDisabIe Keying j

Cancel | < Back | Mext > | Finizh > | Help
38.
If Then
You want to assign your axis to In the Channel Ofield, select your axis
channel 0 from the drop-down menu.
You want to assign your axis to In the Channel 1 field, select your axis
channel 1 from the drop-down menu.
39.
If Then
You want to add another axis Go to the Naming an Axis section.
You do not want to add another axis Select Finish.
Assigning Additional Motion You can assign additional modules and axes by repeating the
Modules and Axes preceding sections. To name and assign another axis, refer to the

Naming an Axisection.

You can assign up to 16 1756-M02AE modules to each Logix5550
controller. Each module uses a maximum of two axes. To add an
additional motion module, refer to telding the 1756-M02AE
Modulesection.
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Running Hookup Diagnostics and Once you have added and configured your motion module and axes,
Auto Tuning you can run hookup diagnostics and auto tuning. To run diagnostics
and tuning, you must download a program and go online.

To run diagnostics and tuning:

1. Double-clickMain Routine.

2.

If Then

« Selectrung 0
« Delete rung 0
* Gotostep3

The Main Routine window only shows
rung 0 and the end rung

The Main routine window shows ladder

. Go to step 3
logic rungs

3. Make sure the keyswitch is in the REM position.

4. From the Communications menu, selotvnload.

%r RSLogix 5000 - quick_start
File  Edit

@I@lﬂl@l CI'!I°||E Configure. .. I:
IEIffIine vl IN::: Earz S;S:I:llilz“

“iews Search Logic [Nyl

IND Edits :I IFl:url:es il [ownload '
Driver: AB_DF1-1 e
EI---'E] Controller quick_start B fiode
@ Controller Tags Test Made
[ Caontroller Fault Handler
- [13 PowerUp Handler Clzar Faul:
B2 Tasks (5 T b
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A window similar to the following appears.

Download B3 I

Download to the controller:
Mame: quick_start
Type: 175E-L1/4 1756-M248 LOGIE550

[sing thiz communications configuration:

Driver: AB_DF1-1
Path:  <nones

@) DARGER: All active zervo axes will be turned off prior to download.

Cancel Help

5. SelectDownload.

6. Under the I/0O Configuration folder, right-click the 1756-M02AE
module you want to use.
i [ Module-Dehned
=25 140 Configuration ‘ |
=
_____ ﬂ [1]1756-E1 [ et odule...
B [211756-0B Cut

Copy
Fazfe

Delete

Croze Reference

Print
a o |MainR

Edit properties for zelecte

7. SelectProperties. The Module Properties window appears.

I Module Properties - Local:0 [1756-M02AE 1.1)
General | Connectionl Modulelnfol Backplanel
Type: 175E-MOZAE 2 Aviz Analog/Encader Serva
Wendor: Aller-Bradley Company, [nc.
Parent: Local
Meme IBervocard Slat ID :I
Description: ;I
=
Ageociated Axes:
Ch. |0 |Awis 2 -| ..
Shne I = J J Mew byis... |
Chanrel 1: |<n0ne> j J
Bevizion: |1_ I‘I E Electronic Keying: IDisahIe Keying j

ak. I Cancel | Ay | Help
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8. Next to theChannelffield of your axis, select thJ button. The
Axis Properties window appears.

Axe Mreporiea - Aem_ &

e | Hadam | fune e | | Gy | [ sy
h-l|&u|um|rm|hm|um|umu|5m
ke Charral
EET—— [ ]
lipa SE il

BustrigMote. [ =]

9. Select the Hookup tab. The following window appears.

Axis Properties - Axis_X [_ O]
General I Group | Lnitz | Feedback I Pozitioning I Homing I Owertravel I Servo I
Actions Hookup® | Tune Servo I Gains Dynamics

Motor/Encoder Test  [Enter Test Increment, Initiate Test and “atch Motion Direction)

Test Increment: IS.D Rewvs
Start Matar/E nooder Testl DANGER: This test may cause axig motion
— with the controller in program mode.

Polarity DAMGER: Modifying polarity determined after executiing the
motar/encoder kst maw cause asis runaway condition.
Sevo & Positive Feedback: & Positive
Output:
© Megative i Megative

Marker Test  [Start the marker test and then Generate a Marker Pulse)

Start Marker Test |

0k, I Cancel | Apply I Help |

10. SelectStart Motor/Encoder Test. The following window
appears.

RSLogix 5000 B

Save pending editz to execute online command?
If running the motor test, watch the direction of the axiz motion,

Once the editz are zaved the online command may initiate maotion.
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11. Selectres The following window appears.

Online Command - MotorfEncoder Test

Command Status: Carmmand Complete 0K

Check if axiz moved in the positive direchion.
it for process bo complete. Stop
Check for errorz if it failz.

il

Help

12. Watch the motor to see which way it turns.
13. SelecOK. The following window appears.

RSLogix 5000

& Did the axis move in the positive direction?
Hao | Eann::ell

14.
If the axis Then
Moved in the positive direction Select Yes
Moved in the negative direction Select No

The following window appears.

Online Command - Apply Test

Command Status: Command Complete 0k,
ait for proceszs to complete.
Check for emors if it fails. Stop

Help

il

Publication 1756-6.5.16 - July 1998



4-32 Adding and Configuring Your Motion Module

15. SelecOK. The following window appears.
RSLogix 5000

& Apply test completed succeszsfully and the serva polanty have been updated.

16. SelecOK. The Axis Properties window appears.

Axis Properties - Axis X H=
General I Group | Uitz | Feedback I Positioning I Homing I Ovwertravel I Semo I
Actiohg Hookup® | Tune Servo | Gaing | Dyharics

Matar/Encoder Test  [Enter Test Increment, Initiate Test and \Watch Mation Direction]

Test Increment: |5.D Revs
Start Motor/E ncoder Testl DAMGER: This test may cause axiz motion
= with the controller in program mode.
Polarity DAMGER: Modifying palarity determined after executiing the

motordencoder test maw cause axis runaway condition.

Servo & Positive Feedback: ' Positive
Output:

 Megative  Megative

Marker Test  [Start the marker test and then Generate a Marker Pulse)

Start Marker Test |

0K I Cancel Apply Help

17. SelecStart Marker Test. The following window appears.

i‘..l [T R B O TI T A WP RPNSI ) PRE I - iy T

=3 T

18. Selectres The following window appears.

Online Command - Marker Test

Comrnand Status:
b ove the axiz manually more than one revolution of
encoder shaft, Stap |
ait for process to complete.
Check for emors if it fails. Help |
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19. Slowly rotate the motor axis until the following window appears.

Online Command - Marker Test

Command Status: Command Complete
i hove the axis manually mare than one resalution of
encoder shaft. Stop
ait for process to complete.
Check for emors if it Fails. Help

20. SelecOK. The Axis Properties window appears.

Axiz Properties - Axis ¥

General Group ] Units ] Feedback ] Positioning ] Homing ] Ovvertravel ] Servo ]
Actiong Hookup® l Tune Serva ] Gains ] Dynamics ]

Maotar/Encoder Test  [Enter Test Increment, Initiate Test and W atch Mation Direction]

TestIncrement:  [5 Revs
Start MotorE ncoder Test DAMGER: This test may causze axiz motion
= with the controller in program mode.
Polarity ° DaAMGER: Modifving polarity determined after executiing the

motor/encoder test maw cause axis runaway condition.

Servo v Positive  Feedback: % Positive
Output:

" MNegative " Megative

Marker Test  [Start the marker test and then Generate a Marker Pulze)

Start Marker Test

ak. | Cancel Apply Help

21. Select the Tune Servo tab. The following window appears.

Axiz Properties - Axiz X =]

General ] Group ] Units ] Feedback. ] Positioning ] Haming ] Overtravel ] Servo ]
Actions ] Hookup Ture Servo® l Gaing I Dynamics ]

Tuning Travel Limit: |50 Rews
Tuning Speed: | Revs/Seconds

Tuning Direction; % Positive " Megative

Damping Factar: 0.80000001

Tune: [~ Position Emor Integrator [ Welocity Feedfonward [ Output Filter

[ welocity Emar Integrator [~ Acceleration Feedforwand

Start Tuning DANGER: This test may cause axis motion
with the controller in program mode.

Ok | Cancel Apply Help
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22. Selecttart Tuning. The following window appears.

t E Sy pernie ey b oo crire comrsend T s e edér e e e onlng comrsond s relefte seien

=] |

23. Selectres The following window appears.

Online Command - Tune Servo E

Caommand Status: Command Complete 0k,

ait for process to complete after axiz motion.
Check for emors if it Fails. Stap

Help

dil;

24. SelecOK. The Tune Bandwidth window appears.

Tune Bandwidth E

Pozition Loop

B andwidth

DAMGER:The Bandwidth determined by the tune process is
the marimum bandwidth. Increasing the bandwidth may
cause loop instability.

(] I Cancel Help

25.
If: Then:
You do not want to change the Go to step 26.
bandwidth
You want to change the bandwidth 1. Inthe Bandwidth field, type the

position servo bandwidth, which is
the unity bandwidth used to
calculate gains.

2. Goto step 26.
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26. SelecOK. The following window appears.

Online Command - Apply Tune E4d

Command Statuz: Cormand Complete 0K,
ait far process to complete.
Check for ermorz if it fails. Stop

Help

dil;

27. SelecOK. The following window appears.

RS5Logix 5000

& Apply tune completed successfully and the zervo gains have been updated.

28. SelecOK. The Axis Properties window appears.

Axis Properties - Axis_X H=1
General I Group I Unitg I Feedback | Pozitioning I Homing I Owertravel I Servo I
Actiong | Hookup Tune Servo® Gains | Dynamics

Tuning Travel Lirnit: |5_|3 Rews
Tuning Speed: |2E‘ Revs/Seconds

Tuning Direction: % Positive ' Negative
Damping Factar: 0.30000001
Tune: [~ Postion Emar Intearatar [ Welacity Feedforward [~ Dutput Filter

I~ Welocity Emar Integratar [~ Acceleration Feedfonmard

Start Tuning | DAMGER: This test may cause axis motion
with the controller in program mode.

] I Cancel Apply Help
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29. Select the Gains tab. The following window appears.

Axis Properties - Axis_X H=1

General I Group I Unitg I Feedback I Pozitioning | Homing | Owertrawvel I Servo I
Actions I Hookup I Tune Servo Gains Dynamics

— Position Loop —Servo Dutput

Proportional:

H & 14ms Eriction Me W
Compenszation:

Integral ID-D E € 1/ms™2 || Output Offset: ID_D 3: eV

g:fdcfgwa[d: Joo Hex upithter fog =e Hz [ Enable

B ard it

~Velocity L
slocty ~oop Output Soaling [014142858 = e mvKEA"2
Proportional: IU.2BD4‘IB?2 3: € 1/ms

Integral: ID_D 3: & 1/me™2
Acceleration Iﬁ .
Feedfonward: 0.0 & % Beset |

QK I Cancel | Al | Help |

The window will show new values for the position loop, velocity
loop, and output compensation.

30.

If Then

1. Type the new values in the
appropriate fields.

2. (o to step 31.

You want to change the position loop,
velocity, loop, and servo output values

You do not want to change the position

loop, velocity, and servo output values Go'to step 31.

31. Select the Dynamics tab. The following window appeatrs.

E-I'lldll:u-mulurdl IFII“I‘IP-II“I’PII"'-I.HID‘H.M’I'IS—IWI
Sctore I Haglop I Turm Jere I Gam Coyrasric=

Posiion Eni Toseswo | IFRERRES—] * Fisw Foge
Ty WOy m & Frsifa ik

Hzraer drcalmden m & FarenFinconge ™2

ey Dbl m # Frarvrdmconck ™2

T | ha |

This window will show new values for maximum velocity, error
tolerance, maximum acceleration, and maximum deceleration.
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32.

Then

You want to change the dynamics
values

1. Type the new values in the
appropriate fields.

2. Go to step 33.

You do not want to change the
dynamics values

Go to step 33.

33. SelecOK. The Axis Properties window will close.
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Developing a Motion Application To write a motion application program, you can insert motion

Program instructions directly into the ladder diagram application program.
The motion instruction set consists of five groups of motion
instructions:

* Motion state instructions

* Motion move instructions
e Motion group instructions
* Motion event instructions

» Motion configuration instructions

For more information about these instructions, refer to
Chapter 5 Understanding Motion Instructions
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Adding and Configuring Your Motion Module

Understanding a Programming
Example

Rung 0:

Enables the Feed and Cut axes when you press the
servo_on button.

Rung 1:

Jogs the Feed axis in the positive direction when you
press the jog_plus button.

Rung 2:

Jogs the Feed axis in the reverse direction when you
press the jog_minus button.

Rung 3:

Stops the Feed axis when you release with the
jog_plus button or the jog_minus button.

4-39

The following figure shows several rungs of a motion control
application program.

4 e DDA
T [

1
|

Iz
r'r

For more information about instructions and creating application
programs, refer to the Logix5550 Controller Instruction Set
Reference Manual, publication 1756-6.4.1.
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Chapter 5

Understanding Motion Instructions

This chapter describes the 27 motion instructions for RSLogix 5000
programming software. The following table shows the contents of
this chapter:

For information about See page
Understanding Motion State Instructions 5-2
Understanding Motion Move Instructions 5-3
Understanding Motion Group Instructions 5-4
Understanding Motion Event Instructions 5-5
Understanding Motion Configuration Instructions 5-6

The motion instructions for the RSLogix 5000 programming software
consist of five main categories:

* Motion state instructions

* Motion move instructions
* Motion group instructions
* Motion event instructions

» Motion configuration instructions

For more information about Refer to

The Logix5550 Controller Instruction Set

Motion instructions Reference Manual, publication 1756-6.4.1

Types of motion instruction timing Appendix E - Instruction Timing
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5-2 Understanding Motion Instructions

Understanding Motion State

Instructions

Motion state instructions directly control or change the operating
state of an axis.

The motion state instructions are;:

. e . - Typical
Instruction Abbreviation Description Type of Timing Execution Time
Motion Servo On MSO Engbles the servo drive and activates the Message 195 s

axis servo loop
Motion Servo Off MSE Dlgables the servo drive and deactivates the Message 185 s
axis servo loop
Forces an axis into the shutdown operating
state
Motion Axis Shutdown MASD Note: Once the axis is in the shutdown Message 165 s
state, the controller will block any
instructions that initiate axis motion.
Changes an axis from an existing shutdown
operating state to an axis ready operating
state
Motion Axis Shutdown Reset | MASR Note:  Ifall of the axes of a servo module | pessage 165 ps
are removed from the shutdown
state as a result of this instruction,
the OK relay contacts for the module
will close.
Motion Direct Drive On MDO Enables the servo drlve_ and sets the servo Message 270 s
output voltage of an axis
N . Disables the servo drive and sets the servo
Motion Direct Drive Off MDF output voltage to the output offset voltage Message 165 ps
Motion Axis Fault Reset MAFR Clears all motion faults Message 165 us
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For more information about motion state instructions, refer to the
Motion State Instructionshapter of the Logix5550 Controller
Instruction Set Reference Manual, publication 1756-6.4.1.

For more information about instruction timing, refer to
Appendix E -Instruction Timing
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Understanding Motion Move Motion move instructions control axis motion.
Instructions
The motion move instructions are:

. e . - Typical
Instruction Abbreviation Description Type of Timing Execution Time
iti i Immediate
Motion Axis Stop MAS Initiates a control.led stop of any motion 230 s
process on an axis Process
. . . Message
Motion Axis Home MAH Homes an axis 60 pus
Process
. . - . . ' . Immediate
Motion Axis Jog MAJ Initiates a jog motion profile for an axis 570 ps
Process
) . . i . Immediate
Motion Axis Move MAM Initiates a move profile for an axis 684 ps
Process
. . . . Immediate
Motion Axis Gear MAG Enables electronic gearing between two axes 250 ps
Process
Changes the speed, acceleration rate, or
Motion Change Dynamics MCD deceleration rate of a move profile or jog Immediate 545 ps
profile in progress
Motion Redefine Position MRP ;::zr;?:s the command or actual position of Message 349 ps

For more information about motion state instructions, refer to the
Motion Move Instructionshapter of Logix5550 Controller
Instruction Set Reference Manual, publication 1756-6.4.1.

For more information about instruction timing, refer to
Appendix E -Instruction Timing

Publication 1756-6.5.16 - July 1998



5-4 Understanding Motion Instructions

Understanding Motion Group Motion group instructions initiate action on all axes in a group.
Instructions

The motion group instructions are:

. e . - Typical
Instruction Abbreviation Description Type of Timing Execution Time
Motion Group Stop MGS Initiates a stop of motion on a group of axes Process 90 ps

. Initiates a stop of all motion on all the axes in
. Message
g/ltztlon Group Programmed MGPS a group using the method that you set for p g 60 ps
p each axis. rocess
Motion Group Shutdown MGSD Forces all the axes in a group into the Message 60 ps
shutdown operating state
) Transitions a group of axes from the
allg)st;n Group Shutdown MGSR shutdown operating state to the axis ready Message 60 ps

operating state

Motion Group Strobe Position | MGSP Latghes the current com_mand and actual Immediate 45 ps
positions of all the axes in a group

For more information about motion state instructions, refer to the
Motion Group Instructionghapter of Logix5550 Controller
Instruction Set Reference Manual, publication 1756-6.4.1.

For more information about instruction timing, refer to
Appendix E -Instruction Timing
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Understanding Motion Event

Instructions

Motion event instructions control the arming and disarming of special
event checking functions, such as registration and watch position.

The motion event instructions are:

. e . - Typical
Instruction Abbreviation Description Type of Timing Execution Time
-positi i Message
Motion Arm Watch Position MAW Arms watch-position event checking for an g 340 ps
axis Process
Mot.|<.)n Disarm Watch MDW Dlsarms watch-position event checking for Message 165 s
Position an axis
istrati Message
Motion Arm Registration MAR Arms SErVo modult_a registration event g 480 s
checking for an axis Process
Motion Disarm Registration MDR Dlsarms servo mO(_que registration event Message 165 ps
checking for an axis

For more information about motion state instructions, refer to the
Motion Event Instructionshapter of Logix5550 Controller
Instruction Set Reference Manual, publication 1756-6.4.1.

For more information about instruction timing, refer to
Appendix E -Instruction Timing
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5-6 Understanding Motion Instructions

Understanding Motion
Configuration Instruct

ions

Motion configuration instructions allow you to tune an axis and to run
diagnostic tests for your control system. These tests include:

* A motor/encoder hookup test
* An encoder hookup test

* A marker test

The motion configuration instructions are:

. . - - Typical
Instruction Abbreviation Description Type of Timing Execution Time
Computes a complete set of servo gains and
dynamic limits based on a previously
] ] ] executed MRAT instruction
Motion Apply Axis Tuning MAAT ) ) Message 870 pus
Note:  The MAAT instruction also updates
the servo module with the new gain
parameters.
Commands the servo module to run a tunin Message less than the
Motion Run Axis Tuning MRAT . ) . g coarse update
motion profile for an axis Process rate
Applies the results of a previously executed
MRHD instruction
; Note:  The MAHD instruction generates a
Motion Apply Hooku
Diagnostti):p ¢ P MAHD new set of encoder and servo Message 170 ps
polarities based on the observed
direction of motion during the MRHD
instruction.
Motion Run Hookup Commands the servo module to run one of Message less than the
MRHD coarse update

Diagnostic

three diagnostic tests on an axis Process fate
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For more information about motion state instructions, refer to the
Motion Configuration Instructionshapter of Logix5550 Controller
Instruction Set Reference Manual, publication 1756-6.4.1.

For more information about instruction timing, refer to
Appendix E -Instruction Timing



Chapter 6

Troubleshooting

This chapter describes how to troubleshoot your ControlLogix
motion control system. The following table shows the contents of
this chapter:

For information about See page
Understanding Module Status Using the OK Indicator 6-1
Understanding Module Status Using the FDBK Indicator 6-2
Understanding Module Status Using the DRIVE Indicator 6-3
Understanding Module Status
Using the OK Indicator
If the
OK LED Then the module status is Take this action
displays

= Apply chassis power.
= Verify the module is completely

off The module is not operating. inserted into the chassis and
backplane.
= None, if you have not
The module has passed internal configured the module.
Flashing diagnostics, but it is not < If you have configured the
green light communicating axis data over the module, check the slot number
backplane. in the 1756-M02AE Properties
dialog box.
= Axis data is being exchanged
Steady with the module. None. The module is ready for
green light « The module is in the normal action.

operating state.

* Check the servo fault word for

- Amajor recoverable failure has the source of the error.
) occurred. « Clear the fault condition using
Flashing red L ) th tion instructi
light « A communication fault, timer € motion Instructions.
fault, or NVS update is in * Resume normal operation.
progress. = |[f the flashing persists,
reconfigure the module.
. . = Reboot the module.
Solid red A potential non-recoverable fault if the solid red ist |
light has occurred. e solid red persists, replace

the module.
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Understanding Module Status
Using the FDBK Indicator

Publication 1756-6.5.16 - July 1998

If the
FDBK LED Then the module status is Take this action
displays
= None, if you are not using this
axis.
off The axis is not used. * Ifyouare using this axis, make
sure you configured the
module and associated an axis
tag with the module.
Flashing The axis is in the normal servo Nqne. You can chaqge the Servo
) S axis state by executing motion
green light loop inactive state. . A
instructions.
Steady The axis is in the normal servo No_ne. You can Change the Servo
. . axis state by executing motion
green light loop active state. . .
instructions.
« Correct the source of the
) ) problem.
Flashingred | The axis servo loop error tolerance .
. « Clear the servo fault using a
light has been exceeded. . .
fault reset instruction.
* Resume normal operation.
« Correct the source of the
problem by checking the
) ) encoder and power
Solid red An axis encoder feedback fault connections.
light has occurred. « Clear the servo fault using the
MAFR instruction.
* Resume normal operation.
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Understanding Module Status
Using the DRIVE Indicator

If the
DRIVE LED Then the module status is Take this action
displays
= None, if you are not using the
axis or have configured it as a
« The axis is not used. posmon_-only ais.
.. .. . « Otherwise, make sure you
Off « The axis is a position-only axis .
voe have configured the module,
ype. associated an axis tag with the
module, and configured the
axis as a servo axis.
Flashing The axis drive is in the normal No_ne. You can char!ge the Servo
) . axis state by executing a motion
green light disabled state. . .
instruction.
Steady The axis drive is in the normal Nqne. You can chaqge the Servo
. axis state by executing a motion
green light enabled state. . .
instruction.
* Check for faults that may have
) o o generated this state.
Flashingred | The axis drive output is in the
. « Execute the shutdown reset
light Shutdown state. o -
motion instruction.
* Resume normal operation.
* Check the drive status.
e Clear the drive fault condition
i s at the drive.
S.Ohd red The axis drive is faulted. .
light « Execute a fault reset motion
instruction.

* Resume normal operation.
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Appendix A

Specifications and Performance

This appendix shows specifications and performance guidelines for
the motion module. The following table shows the contents of this

appendix:
For information about See page
Understanding Motion Module Specifications A-1
Understanding Coarse Update Rate Calculations A-4
Understanding Motion Module
Specifications
Number of axes per chassis Configurable
Motion commands 27
Number of axes per module 2 axes maximum
Maximum number of axes per Coarse Update Rate: Max number of axes:
coarse update rate
up 2ms 2
Note: The coarse update rates 3 ms 3
assume that the servo is 4ms 4
on for each axis and that Sms 6
each axis has an active 6 ms 7
trapezoidal move. For 7ms 8
more information, refer to 8 ms 10
the Understanding Coarse 9 ms 11
Update Rate Calculations 10 ms 13
section. 11 ms 14
12 ms 15
13 ms 17
14 ms 18
15ms 20
16 ms 21
17 ms 22
18 ms 24
19 ms 25
20 ms 26
21 ms 28
22 ms 29
23 ms 30
24 ms 32
Servo loop
Type Nested Pl digital position and velocity servo
Gain resolution 32-bit floating point
Absolute position range +1,000,000,000 encoder counts
Rate 5 kHz
Module location 1756 ControlLogix chassis
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Module keying

Electronic

Power dissipation

5.5W maximum

Backplane current

5Vdc @ 700 mA
24V dc @ 2.5 mA

Encoder input
Type
Mode
Rate
Electrical interface
Voltage range
Input impedance

Incremental AB quadrature with marker
4X quadrature

4 MHz counts per second maximum
Optically isolated 5V differential

3.4V to 5.0V differential

531 Ohms differential

Registration inputs

Type

24V input voltage
Maximum
Minimum
Maximum off

5V input voltage
Maximum
Minimum
Maximum off

Input impedance
24V input
5V input

Response time

Optically isolated, current sinking input
+24V dc nominal

26.4vV

18.5V

6.1V

+5V dc nominal

5.5V

3V

2.0V

1.2 kOhms
9.5 kOhms
1us

All other inputs
Type
Input voltage
Maximum
Maximum on
Maximum off
Input impedance

Optically isolated, current sinking input
+24V dc nominal

26.4V

17.0v

8.5V

7.5 kOhms

Servo output
Type
Isolation
Voltage range
Voltage resolution
Load

Analog voltage

200 kOhms

+10V

16 bits

5.6 kOhms resistive minimum

All other outputs

Type Solid-state isolated relay contacts
Operating voltage +24V dc nominal
Maximum 26.4v
Operating current 75 mA
RTB keying User-defined

Field wiring arm

36-position RTB (1756-TBCH or -TBS6H)!

RTB screw torque (cage clamp)

5lb-in. (0.5 Nm) maximum




Specifications and Performance A-3

Conductors
Wire size 14 gauge (2mm?) stranded maximum?
3/64 inch (1.2 mm) insulation maximum
Category 23

Screwdriver blade width for RTB 1/8 inch (3.2 mm) maximum

Environmental conditions
Operating temperature 0 to 60°C (32 to 140°F)

Storage temperature -40 to 85°C (-40 to 185°F)
Relative humidity 5 to 95% noncondensing
Agency certification
(when product or packaging is Class 1 Div 2 hazardous
marked)

marked for all applicable directives
FM approved

Maximum wire size will require the extended depth RTB housing (1756-TBE).

Use this conductor category information for planning conductor routing as described in the system
level installation manual.

Refer to Programmable Controller Wiring and Grounding Guidelines, publication number 1770-4.1.
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Understanding Coarse Update Rate  To calculate the coarse update rate for the number of modules and

Calculations axes in your application, you can use the following formula:
Baseline (Actions (Actions (Actions _ Execution
. + . + . + . = .
task time for axis 1) for axis 2) for axis n) time

You can use the sample calculation worksheet in this section to
determine your coarse update rate. To determine the values for your
equation, refer to the following tables (Table 1 and Table 2).

Defining the Baseline Task Time (Table 1)

The baseline task time is the time to update a number of servo
modules. For example, to update 3 modules requirep§.65

The following table shows the baseline task times for motion

modules.
Number of modules Baseline task time (in ps)
1 (2 axes maximum) 415
2 (4 axes maximum) 590
3 (6 axes maximum) 765
4 (8 axes maximum) 940
5 (10 axes maximum) 1115
6 (12 axes maximum) 1290
7 (14 axes maximum) 1465
8 (16 axes maximum) 1640
9 (18 axes maximum) 1815
10 (20 axes maximum) 1960
11 (22 axes maximum) 2165
12 (24 axes maximum) 2340
13 (26 axes maximum) 2515
14 (28 axes maximum) 2690
15 (30 axes maximum) 2865
16 (32 axes maximum) 3040
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Understanding Action Timing (Table 2)

Every action performed by an axis requires an amount of time. For
example to perform a trapezoidal move requirespi0

The following table shows execution times for common motion
actions.

Action Maximum execution time (in ps)
Turning the servo on 60
Performing a trapezoidal move 440
Performing an s-curve move 180
Performing a trapezoidal jog 70
Performing an s-curve jog 80
Performing an actual position gear 440
Performing a command position gear 320

Publication 1756-6.5.16 - July 1998



A-6

Specifications and Performance

Using the Sample Calculations Worksheet

You can use this sample calculation worksheet to determine the
coarse update time for the number of modules in your application.

1. Complete the following table.

System
Describe the type of system you are using.

1 Enter the number of modules.

2 Enter baseline task time (from Table 1)

us

2. For each axis in your application, use the following table to

determine the action value for each axis.

Actions
If you are using an action, enter its execution time shown in Table 2.

If you are not using an action, enter zero (0).

3 Servo on

s

4 Trapezoidal move

us

5 S-curve move

us

6 Trapezoidal jog

us

7 S-curve jog

us

8 Actual gear

us

9 Command gear

us

10 | Add lines 3 through 9. Place total here.

us

3. Calculate the coarse rate you want for your application.

Coarse rate
Determine the coarse rate you want.

11 | The coarse rate you want

us

12 0.80 * number from line 11

us

4. To calculate the coarse update rate for your application, add line 2

to the action value for each axis (line 10).

5. If your coarse update rate from step 4 is less than line 12, you can
achieve your coarse update rate (line 11) with your current

system.
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Understanding Sample Calculation 1
You have the following situation:
* You have a system consisting of 2 modules and 4 axes.

* You are turning the servo on and performing a trapezoidal move
for each axis.

* You want a coarse update rate of 4 ms.

1. Complete the following table.

System

Describe the type of system you are using.
1 Enter the number of modules. 2
2 Enter baseline task time (from Table 1) 590 ps

2. For each axis in your application, use the following table to
determine the action value for each axis.

Axes 1,2, 3,and 4

Actions
If you are using an action, enter its execution time shown in Table 2.

If you are not using an action, enter zero (0).

3 Servo on 60 pus
4 Trapezoidal move 440 ps
5 S-curve move Us
6 Trapezoidal jog ps
7 S-curve jog ps
8 Actual gear Js
9 Command gear us
10 | Add lines 3 through 9. Place total here. 500 ps
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3. Calculate the coarse rate you want for your application.

Coarse rate

Determine the coarse rate you want.

11 The coarse rate you want 4000 ps
12 | 0.80 * number from line 11 3200 ps
4. The calculated coarse rate for this application is
Baseline task time (line 2) 590 ps
Action value for axis 1 (line 10) 500 ps
Action value for axis 2 (line 10) 500 ps
Action value for axis 3 (line 10) 500 ps
Action value for axis 4 (line 10) 500 ps
TOTAL 2590 pis
Conclusion:  You can achieve the coarse update rate with your

system because 2598 is less than 320(s.
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Understanding Sample Calculation 2
You have the following situation:
* You have a system consisting of 2 modules and 4 axes.

* You are turning the servo on and performing a trapezoidal move
for each axis.

* You want a coarse update rate of 3 ms.

1. Complete the following table.

System

Describe the type of system you are using.
1 Enter the number of modules. 2
2 Enter baseline task time (from Table 1) 590 ps

2. For each axis in your application, use the following table to
determine the action value for each axis.

Axes 1,2, 3,and 4

Actions
If you are using an action, enter its execution time shown in Table 2.

If you are not using an action, enter zero (0).

3 Servo on 60 pus
4 Trapezoidal move 440 ps
5 S-curve move Us
6 Trapezoidal jog ps
7 S-curve jog ps
8 Actual gear Js
9 Command gear us
10 | Add lines 3 through 9. Place total here. 500 ps
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3. Calculate the coarse rate you want for your application.

Coarse rate
Determine the coarse rate you want.

11 The coarse rate you want 3000 ps

12 | 0.80 * number from line 11 2400 ps

4. The calculated coarse rate for this application is

Baseline task time (line 2) 590 ps
Action value for axis 1 (line 10) 500 ps
Action value for axis 2 (line 10) 500 ps
Action value for axis 3 (line 10) 500 ps
Action value for axis 4 (line 10) 500 ps
TOTAL 2590 ps

Conclusion:  You can not achieve the coarse update rate with your
system because 2598 is greater than 24Q6.
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Appendix B

Loop and Interconnect Diagrams

This appendix shows the loop interconnect diagrams for common
motion configurations. The following table shows the contents of this

appendix:

For information about See page

Understanding Block Diagrams B-2
Using a 1756-M02AE Module With a Torque Servo Drive B-3
Using a 1756-M02AE Module With a Velocity Servo Drive B-4

Understanding Wiring Diagrams B-5
Wiring to a Servo Module RTB B-5
Wiring to an Ultra 100 Series Drive B-6
Wiring to an Ultra 200 Series Drive B-7
Wiring to a 1394 Servo Drive B-8
Wiring the 1394-SA15 Cable B-9
Wiring Registration Sensors B-10
Wiring the Home Limit Switch Input B-11
Wiring the OK Contacts B-12
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B-2 Loop and Interconnect Diagrams

Understanding Block Diagrams The control block diagrams in this section use the following terms for

motion attributes.

Motion attribute name (as used in the

Diagram term GSV and SSv instructions)
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Acc FF Gain AccelerationFeedforwardGain
Vel FF Gain VelocityFeedforwardGain

Pos P Gain PositionProportionalGain

Pos | Gain PositionintegralGain

Vel P Gain VelocityProportionalGain

Vel | Gain VelocityIntegralGain

Output Filter BW

OutputFilterBandwidth

Output Scaling

OutputScaling

Friction Comp FrictionCompensation
Output Limit OutputLimit

Output Offset OutputOffset

Position Error PositionError

Position Integrator Error

PositionintegratorError

Velocity Error

VelocityError

Velocity Integrator Error VelocityIntegratorError
Velocity Feedback VelocityFeedback
Velocity Command VelocityCommand
Servo Output Level ServoQutputLevel
Registration Position RegistrationPosition
Watch Position WatchPosition




Loop and Interconnect Diagrams B-3
Using a 1756-M02AE Module With a Torque Servo Drive
|
|
Command |
Acceleration Acc |
d’rdt FF
[ Gain | Output I
offset |
Output & |
C\‘;g'ggﬁ;d Vel Filter Friction Servo |
drdt FF BW Comp. Polarity |
Coarse Gain |
Command Fi Velocity |
Position ne .
(Relelnlive) Command Position Command VFE|OCII)/ |
Accumulator Position =\ Error Pos P =\ rror Low 0 16 B Torque
Pa— ; 0s _,O Vel P _,C b utput |, |output| | 16Bit | | S
In?grdpgigleor ) Gain 2 &) Gain 2 Fitor Scaling Limit DAC || cervo
Servo |
Output |
Level
Error Pos | Error Vell || |
Accumulator » Gain Accumulator Gain |
Position ’ Velocity
Integrator Velocity Integrator I
) Error Feedback Error |
Fine |
Actual
Position Low I Optical
Pass | Encoder
Filter |
Watch |
Position :
Coarse didt | Servo
Actual Encoder | Motor
Position Polarity
(Relative) :
|
\g\%ﬁ? Watch Position 16-bit : Marker
Event Accumulator Encoder Input
Handler Counter |
|
' |
Homing | |
Event r\ésrel;elr Marker |
Handler Lateh |
Registration : |
Event and - |
Position Regist. i Registration
T e
Handler |
|
|
| a Home
| ~ Input
|
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B-4 Loop and Interconnect Diagrams
Using a 1756-M02AE Module With a Velocity Servo Drive
|
|
Command |
) Acceleration Acc |
d/dt FF
L Gain | Output I
Offset |
- & |
C\%rl‘g(]:iat';d Vel Friction Sevo
dldt FF Comp. Polarity |
Coarse |_Gain_| |
Command )
Position Fine . . |
(Relative) Command Position cVeIocntyd | g
Accumulator Position Error omman . ‘elocity
o—{ mirne ® ross [—=| e [ U | B [ ‘om0
Interpolator Filter | Drive
Servo |
Output |
Velocity Level
Error Pos | Feedback |
Accumulator N Gain |
Position
Integrator |
) Error |
Fine |
Actual
Position Low | Optical
Pass | Encoder
Filter |
Watch I
Position |
|
Coarse ot | Servo
Actual Encoder | Motor
Position Polarity
(Relative) :
|
Watch |
Event Watch " 16-hit
Position | Marker
o secmitr s | o
|
' |
Homing | |
Event Marker Marker |
Event
Handler Latch |
Registration I |
Event and e | |
Position €gist. i Registration
Event R&%ﬁg ! ®  nput
Handler |
|
|
| o Home
| = Input
|
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Understanding Wiring Diagrams

Wiring to a Servo Module RTB

2o ©1] A - @:
+0OUT-0 +0UT-1 ( ) Belden 9501 |:> To servo drive
+e o3
-OUT-0 -OUT-1
e osli
+ENABLE-0 +ENABLE-1 ( \
ISl Y |
-ENABLE-0 -ENABLE-1 [ ) Belden 9502 :> To servo drive
[0S Ol
DRVFLT-0 DRVFLT-1 \ /
2o Oul
CHASSIS CHASSIS
\ (145 13]] } N : ( :
IN_COM IN_COM ( ] Belden 9501 :> To home
‘ 1665 &5 } limit switch
HOME-0 HOME-1
s Ol - - E
REG24V-0 REG24V-1 [ ) Belden 9501 |::> To registration
‘ 206 Saofff----- ‘ sensor
REG5V-0 REGS5V-1
— 26 ea)l——
+0K OK
40 s
CHASSIS CHASSIS /R
e S
+CHA-0 +CHA-1 / \\
85 Sl
-CHA-0 -CHA-1
00 Ol
+CHB-0 +CHB-1 Belden 9503 :> To encoder
e el
-CHB-0 -CHB-1
SIS
+CHZ-0 +CHZ-1 \ /
e O]l
-CHZ-0 -CHZ-1
]
[ ) lg Belden 9501 :> To E-stop relay coil
Y

Note: Thisisageneralwiring example illustrating Axis 1 wiring only.
Other configurations are possible with Axis 0 wiring identical
to Axis 1.
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Wiring to an Ultra 100 Series Drive

J1 to 50-pin
Terminal Block
(Kit P/N 9109-1391)

Ultra 100 Series
Digital Servo Drive
24\DC J1-5 | 2avpC
24VDC J1-26 | o4yDC
Field Power J1-24 | READY+
Supply 24 VCOM J1-6 | 24vcom
[ars 24VCOM

—> T 22  coMMAND+ P/N 9109-1369-003
From Belden 9501 ) -1369-
1756-MO2AE -ouT J1-23 | COMMAND- | \ T

+ENABLE—
From ——> -ENABLE J1-20 | ENABLE '”g;?:e 1
rom Belden 9502 ]
1756-MO2AE DRVELT 31-25 | READY-
IN_COM
+CHA 1-7 1 AOUT+

CHA —— J1-8 1 pQuT-
+CHB — J1-91BouT+

From C——,> Belden 9503 .
1756-MO2AE -cHg —————J1=10BouT-
+CHZ —— J1-11 ljouT+
-CHZ 1-12 | jouT-

Note: This is a general wiring example only. Other configurations
are possible. For more information, refer to the Ultra 100 Series
Drive Installation Manual, publication number 1398-5.2.
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Wiring to an Ultra 200 Series Drive

J1 to 50-pin
Terminal Block Ultra 200 Series
(Kit P/N 9109-1391) Digital Servo Drive
J1-5 1 24vDC

Lo-2s READY+

J1-6 or 13 24VCOM

m— ot =22, COMMAND+ P/N 9109-1369-003
From Belden 9501 - -
1756-M02AE -0UT J1-23 | COMMAND- | \ T

+ENABLE—
From ) -ENABLE 11-20 ] ENABLE '”gg?ge I
rom Belden 9502
1756-MO2AE DRVFLT J1-25 | READY-
IN_COM
+CHA J1-7 f pOUT+
-CHA J1-8 | AQUT-
— +CHB J1-9 | gouT+
From Belden 9503
1756-M02AE -CHB J1-10 | BOUT-
+CHZ J1-11 IOUT+
-CHZ J1-12 | |oUT-

Note: This is a general wiring example only. Other configurations
are possible. For more information, refer to the Ultra 200 Series
Drive Installation Manual, publication number 1398-5.0.
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Wiring to a 1394 Servo Drive

1394
Servo Drive
W2 24vDC
o2VDC 24\VDC
Field Power Supply Wi
- 24VCOM 24VCOM
[—TB“E’ 24V ENABLE COM
From -ENABLE TB2-7, 14 | oy ENABLE
1756-MO2AE I:‘> Belden 9502 DRVELT TB2-19 DROK
>< IN_COM TB2-18 | ppok
]
]
]
From 1394-SA15 AOBX
1756:M020E. Cable “;:I Q
]
]

Note: This is a general wiring example only. Other configurations
are possible. The x in the diagram is the 1394 axis reference
number (0, 1, 2, or 3) specifying one of the four possible 1394
servo drive axes. For more information, refer to the 1394
Digital Multi-Axis Motion Control System User Manual,
publication number 1394-5.0.
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Wiring the 1394-SA15 Cable

wourr —f\ A Red

-OUT* [\./] Black ><

V&T REF

+0UT* [/\] White ><

Black

OUT* Y 5
SHIELD

White
+CHA /

Black -
~CHA - —
+CHB = 1394-SA15 ]

]
From ——> B Black >< ENCODER Cabje —
1756-MO2AE
+CHZ Green |
Bl —]
_CHZ ack
SHIELD Y
5VDC +5 Volts** N Red
Field Power ] Black X ENC. PWR
+5 Com**
Supply
L SHEWD

* Connect only one analog input pair to the output of the servo
module. If you configured the 1394 axis as a velocity servo drive,
then connect the VREF signals. If you configured the 1394 axis
as a torque servo drive, then connect the TREF signals.

** An external +5V power supply is necessary to power the encoder
driver circuit of the 1394 servo drive. The four axis encoder
driver circuits share this power supply. Only one connection is
needed to the +5V field supply.
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B-10 Loop and Interconnect Diagrams

From 1756-MO2AE > Belden 9501

From 1756-MO2AE C——— > Belden 9501
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Wiring Registration Sensors

The registration inputs to the servo module can support 24V or 5V
registration sensors. These inputs should be wired to receive source
current from the sensor. Current sinking sensor configurations are not
allowed because the registration input common (IN_COM) is shared

with the other 24V servo module inputs.

24V Registration Sensor

>< REG24V
IN_COM

5V Regjistration Sensor

>< REGS5V
IN_COM

24VDC

Field Power Supply

+

24 Volt
Registration
Sensor

Supply
Output

Common

5VDC

Field Power Supply

+

5 Volt
Registration
Sensor

Supply
Output

Common
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Wiring the Home Limit Switch Input

The home limit switch inputs to the servo module are designed for
24V nominal operation. These inputs should be wired for current
sourcing operation.

24\DC
Field Power Supply

+ -

HOME —o/

IN_COM

From 1756-MO2AE > Belden 9501 ><
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B-12 Loop and Interconnect Diagrams

From 1756-MO2AE C———.> Belden 9501
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Wiring the OK Contacts

A set of isolated solid-state OK relay contacts is provided for optional
interface to an E-stop string, which controls power to the associated
drives. The OK contacts are rated to drive an external 24V pilot relay
(for example, Allen-Bradley 700-HA32Z24) whose contacts can be
incorporated into the E-Stop string as shown below.

24\VDC
Field Power Supply
+ -
OK Pilot
Relay
>< +0K —(O—
-OK
OK Pilot L
Relay Start 24V AC/DC
Contacts Stop CR1 ort;;(;\;lAC
—i M1

CR1



Appendix C

The Motion Control Structures

This appendix shows the structures for the AXIS, MOTION_GROUP,
and MOTION_INSTRUCTION data tags. The following table shows
the contents of this appendix:

For information about See page
Understanding the AXIS Structure C-2
Understanding the MOTION_GROUP Structure C-8
Understanding the MOTION_INSTRUCTION Structure C-11
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C-2 The Motion Control Structures

Understanding the AXIS Structure

The AXIS structure contains status and configuration information for
your motion axis. You can directly access this information in your
application program. For example, if you want to use the AccelStatus
attribute for Axis_X, you would use Axis_X.AccelStatus to gain
access to the attribute.

Variable

Data Type

Description

.AccelStatus

BOOL

You can use this bit to determine if the axis has been commanded to accelerate. If neither this bit
nor the .DecelStatus bit is set, the axis is running at the steady-state velocity or is at rest.

ACAsyncConnFault

BOOL

You can use this bit to determine the status of asynchronous communication. When the controller
detects that one of the servo module parameters failed to update because of an asynchronous
communication failure, this bit sets. When you reestablish the connection, the bit clears.

ACSyncConnFault

BOOL

You can use this bit to determine the status of synchronous communication. When the controller
detects that the servo module has missed several position updates in a row because of a
synchronous communication failure, this bit sets. When you reestablish the connection, the bit
clears.

.AxisHomedStatus

BOOL

You can use this bit to determine the status of a homing sequence. During power-up or
reconnection, the controller clears this bit. The Motion Axis Home (MAH) instruction sets this bit
when a homing sequence completes successfully. After this bit sets, If the axis enters the
shutdown state, the controller clears this bit.

.Clutch Status

BOOL

You can use this bit to determine if a clutch motion profile is in progress. If this bit is set, a clutch
motion profile is currently in progress. This bit is clear when the clutch process is complete.

.DecelStatus

BOOL

You can use this bit to determine if the axis has been commanded to decelerate. If neither this bit
nor the .AccelStatus hit is set, the axis is running at the steady-state velocity or is at rest.

.DriveEnableStatus

BOOL

You can use this bit to determine the status of the drive enable output. If this hit is set, you have
activated the drive enable output for your axis. This bit is clear if you have deactivated the drive
enable output for your axis.

.DriveFault

BOOL

You can use this bit to determine the status of the external drive. If this bit is set, the external drive
detected a fault. This bit clears when the controller executes a Motion Axis Fault Reset (MAFR)
instruction.

.EncCHALossFault

BOOL

You can use this bit to determine the status of the encoder channel A. This bit sets if both of the
differential signals are at the same level or if the servo module or encoder loses encoder power or
common. The bit clears when the controller executes a Motion Axis Fault Reset (MAFR) instruction.

.EncCHBLossFault

BOOL

You can use this bit to determine the status of the encoder channel B. This bit sets if both of the
differential signals are at the same level or if the servo module or encoder loses encoder power or
common. The bit clears when the controller executes a Motion Axis Fault Reset (MAFR) instruction.

.EncCHZLossFault

BOOL

You can use this bit to determine the status of the encoder channel Z. This bit sets if both of the
differential signals are at the same level or if the servo module or encoder loses encoder power or
common. The hit clears when the controller executes a Motion Axis Fault Reset (MAFR) instruction.

.EncNsFault

BOOL

You can use this bit to determine the status of encoder channels A and B. If the servo module
detects simultaneous transitions of channels A and B, this bit sets. This hit is clear after the
controller executes a Motion Axis Fault Reset (MAFR) instruction.
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Variable Data Type | Description
The servo event bits for your servo loop.
Bit Number Datatype  Description
.WatchEvArmStatus 00 BOOL watch event armed
.WatchEvStatus 01 BOOL watch event
EventStatus DINT .RegEvArmStatus 02 BOOL registration event armed
.RegEvStatus 03 BOOL registration event
.HomeEvArmStatus 04 BOOL home event armed
.HomeEvStatus 05 BOOL home event
Bits 06 through 31 are reserved.
You can use this bit to determine if electronic gearing is enabled. If this bit is set, the axis is
.GearingStatus BOOL currently gearing to another axis. This bit is clear when the gearing operation stops or when
another motion operation supersedes the gearing operation.
Hardfault BOOL You can use this bit to determine the status of the servo module. [f this bit is set, the servo module
' detected a hardware problem that typically requires the replacement of the servo module.
HomeEvAmStatus BOOL You can use this bit to determine the status of a homing event. If this bit is set, a Motion Axis Home
' (MAH) instruction has armed a home event. This bit clears when a home event occurs.
HomeEvStatus BOOL You can use this bit to determine the status of a homing event. If this bit is set, a home event has
' occurred. This bit clears when another Motion Axis Home (MAH) instruction executes.
You can use this bit to determine if a homing profile is in progress. If this bit is set, a homing profile
.HomingStatus BOOL is currently in progress. This bit is clear when the homing operation completes or when another
motion operation supersedes the homing operation.
You can use this bit to determine if a jog profile is in progress. If this bit is set, a jog profile is
.JogStatus BOOL currently in progress. This bit is clear when the jog completes or when another motion operation
supersedes the jog operation.
The motion fault bits for your axis.
Bit Number Data type Description
MotionFault DINT ACAsyncConnFault 00 BOOL asynchronous connection fault
.ACSyncConnFault 01 BOOL synchronous connection fault
Bits 02 through 31 are reserved.
The motion status bits for your axis.
Bit Number Datatype  Description
AccelStatus 00 BOOL acceleration
.DecelStatus 01 BOOL deceleration
.MoveStatus 02 BOOL move
.MotionStatus DINT JogStatus 03 BOOL iog
.GearingStatus 04 BOOL gear
.HomingStatus 05 BOOL homing
.ClutchStatus 06 BOOL clutch
.AxisHomedStatus 07 BOOL homed status

Bits 08 through 31 are reserved.

Publication 1756-6.5.16 - July 1998



C-4

The Motion Control Structures

Variable

Data Type

Description

.MoveStatus

BOOL

You can use this bit to determine if a move profile is in progress. If this bit is set, a move profile is
currently in progress. This bit is clear when the move completes or when another motion operation
supersedes the move operation.

.NOtrvIFault

BOOL

You can use this bit to determine the status of axis travel. If this bit is set, the axis has moved or has
attempted to move beyond the MaximumNegativeOvertravel value. This bit is clear when the axis
moves within the MaximumNegativeQvertravel values

.OutLmtStatus

BOOL

You can use this bit to determine the status of servo loop output. If the magnitude of the servo loop
output reaches or exceeds the OutputLimit value, this bit sets. This bit is clear when the magnitude
of the servo loop output is within the OutputLimit value.

.PosErrorFault

BOOL

You can use this hit to determine the status of axis position error. If this bit is set, the servo module
has detected that axis position error exceeds the PositionErrorTolerance value. This bit is clear
when the controller executes a Motion Axis Fault Reset (MAFR) instruction.

.PosLockStatus

BOOL

You can use this bit to determine the status of the axis position error. If this bit is set, the magnitude
of the axis position error is less than or equal to the PositionLockTolerance value. This bit is clear
when the magnitude of the axis position error is greater than the PositionLockTolernce value.

.POtrvIFault

BOOL

You can use this bit to determine the status of axis travel. If this bit is set, the axis has moved or has
attempted to move beyond the MaximumPositiveOvertravel value. This bit is clear when the axis
moves within the MaximumPositiveOvertravel values

.RegEvArmStatus

BOOL

You can use this bit to determine the status of a registration event. If this bit is set, the execution of
a Motion Arm Registration (MAR) instruction has armed a registration event. This bit clears when a
registration event occurs or the controller executes a Motion Disarm Registration (MDR) instruction.

.RegEvStatus

BOOL

You can use this bit to determine the status of a registration event. If this bit is set, a registration
event has occurred. This bit clears when the controller executes another Motion Arm Registration
(MAR) instruction or a Motion Disarm Registration (MDR) instruction.

.ServoActStatus

BOOL

You can use this bit to determine if servo action is enabled for your axis. If this bit is set, servo
action is currently enabled. This bit is clear when servo action is disabled.

.ServoFault

DINT

The servo fault bits for your servo loop.

Bit Number
00
01
02
03
04
05
06
07
08

09

Data type

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Description
.POtrvIFault
NOtrvIFault
.PosErrorFault
.EncCHALossFault
.EncCHBLossFault
.EncCHZLossFault
.EncNsFault

positive overtravel fault
negative overtravel fault
position error fault

encoder channel A loss fault
encoder channel B loss fault
encoder channel Z loss fault
encoder noise fault
.DriveFault drive fault
.SyncConnFault
Hardfault

Bits 10 through 31 are reserved.

synchronous connection fault
servo hardware fault
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Variable Data Type | Description

The status bits for your servo loop.

Bit Number Data type Description

.ServoActStatus 00 BOOL servo action

.DriveEnableStatus 01 BOOL drive enable
ServoStatus DINT .OutLmtStatus 02 BOOL output limit

.PosLockStatus 03 BOOL position lock

.TuneStatus 13 BOOL tuning process

.TestStatus 14 BOOL test diagnostic

.ShutdownStatus 15 BOOL axis shutdown

Bits 04 through 12 and bits 16 through 31 are reserved.

You can use this bit to determine if your axis is in the shutdown state. If this bit is set, the axis is in
.ShutdownStatus BOOL the shutdown state. This bit is clear when the axis transitions from the shutdown state to another

state.

You can use this bit to determine the status of synchronous communication. When the servo
.SyncConnFault BOOL module detects that it has missed several position updates in a row because of a synchronous

communication failure, this bit sets. When you reestablish the connection, the bit clears.
TestStatus BOOL You can use _thls hit to determine the status of diagnostic tests. If this bit is set, a diagnostic test

operation is in progress for the servo module.
TuneStatus BOOL Yoy can use this bit to determine the status of axis tuning. If this bit is set, an auto tuning operation

is in progress for the servo module.

You can use these bits to determine the configuration parameters for your axis. If a bit is set, you

configured the axis to update the associated attribute. For example, if the position error update bit

is set, you configured your axis to update the PositionError attribute.

Bit Meaning

00 position error update

01 position integrator error update
.UpdateStatus DINT .

02 velocity error update

03 velocity integrator error update

04 velocity command update

05 velocity feedback update

06 servo output level update

Bits 07 through 31 are reserved.

You can use this bit to determine the status of the watch event. [f this bit is set, the execution of a
.WatchEvArmStatus BOOL Motion Arm Watch (MAW) instruction has armed a watch event. This bit clears when a watch event

occurs or the controller executes a Motion Disarm Watch (MDW) instruction.

You can use this bit to determine the status of a watch event. [f this bit is set, a watch event has
.WatchEvStatus BOOL occurred. This bit clears when the controller executes another Motion Arm Watch (MAW) instruction

or a Motion Disarm Watch (MDW) instruction.
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Understanding Servo Configuration Update Status Bits attributes

You can use the servo configuration update status bits attributes to
monitor the progress of servo configuration attribute updates, which
are initiated by an SSV instruction in your application program.

When the SSV instruction initiates an update, the controller sets the
update status bit associated with the attribute. The update status bit
remains set until the servo module indicates that the data update was
successful.

For example, if you use an SSV instruction to change the
PositionProportionalGain attribute of an axis and follow it with logic
based on the completion of the SSV instruction, you can check for the
resetting of the .PosPGainStatus bit to ensure that the servo module
attribute is updated.
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The following is a list of the servo configuration update status bits

attributes.
Variable Data Type Description
.AccFfGainStatus BOOL The status of an update to the AccelerationFeedforwardGain attribute.
AxisTypeStatus BOOL The status of an update to the AxisType attribute.
.DriveFaultActStatus BOOL The status of an update to the DriveFaultAction attribute.
.EncLossFaultActStatus BOOL The status of an update to the EncoderLossFaultAction attribute.
.EncNsFaultActStatus BOOL The status of an update to the EncoderNoiseFaultAction attribute.
.FricCompStatus BOOL The status of an update to the FrictionCompensation attribute.
.MaxNTrvIStatus BOOL The status of an update to the MaximumNegativeTravel attribute.
.MaxPTrvIStatus BOOL The status of an update to the MaximumPositiveTravel attribute.
.OutFiltBWStatus BOOL The status of an update to the OutputFilterBandwidth attribute.
.OutLimitStatus BOOL The status of an update to the OutputLimit attribute.
.OutOffsetStatus BOOL The status of an update to the OutputOffset attribute.
.OutScaleStatus BOOL The status of an update to the OutputScaling attribute.
.PosErrorFaultActStatus BOOL The status of an update to the PositionErrorFaultAction attribute.
.PosErrorTolStatus BOOL The status of an update to the PositionErrorTolerance attribute.
.Pos|GainStatus BOOL The status of an update to the PositionintegralGain attribute.
.PosLockTolStatus BOOL The status of an update to the PositionLockTolerance attribute.
.PosPGainStatus BOOL The status of an update to the PositionProportionalGain attribute.
.PosUnwindStatus BOOL The status of an update to the PositionUnwind attribute.
.POtrvIFactActStatus BOOL The status of an update to the SoftOvertravelFaultAction attribute.
VelFfGainStatus BOOL The status of an update to the VelocityFeedforwardGain attribute.
VellGainStatus BOOL The status of an update to the VelocityintegralGain attribute.
VelPGainStatus BOOL The status of an update to the VelocityProportionalGain attribute.
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Understanding the MOTION_GROUP

Structure

The MOTION_GROUP structure contains status and configuration
information for your motion group. You can directly access this
information in your motion control program. For example, if you
want to use the DriveFault attribute for Motion_Group, you would
use Motion_Group.DriveFault to gain access to the attribute.

The bits in the MOTION_GROUP structure are set when any axis in
the group experiences the conditions required to set the bit. For
example, if one axis in a group of ten axes developed the conditions
to set the .POtrviFault bit, the controller would set the .POtrviFault bit
in the MOTION_GROUP structure.

Variable

Data Type

Description

ACAsyncConnFault

BOOL

You can use this bit to determine the status of asynchronous communication. When the controller
detects that one of the servo module parameters failed to update because of an asynchronous
communication failure, this bit sets. When you reestablish the connection, the bit clears.

ACSyncConnFault

BOOL

You can use this bit to determine the status of synchronous communication. When the controller
detects that the servo module has missed several position updates in a row because of a
synchronous communication failure, this bit sets. When you reestablish the connection, the bit
clears.

.DriveFault

BOOL

You can use this bit to determine the status of the external drive. [f this bit is set, the external drive
detected a fault. This bit clears when the controller executes a Motion Axis Fault Reset (MAFR)
instruction.

.EncCHALossFault

BOOL

You can use this bit to determine the status of the encoder channel A. This bit sets if both of the
differential signals are at the same level or if the servo module or encoder loses encoder power or
common. The hit clears when the controller executes a Motion Axis Fault Reset (MAFR) instruction.

.EncCHBLossFault

BOOL

You can use this bit to determine the status of the encoder channel B. This bit sets if both of the
differential signals are at the same level or if the servo module or encoder loses encoder power or
common. The hit clears when the controller executes a Motion Axis Fault Reset (MAFR) instruction.

.EncCHZLossFault

BOOL

You can use this bit to determine the status of the encoder channel Z. This bit sets if both of the
differential signals are at the same level or if the servo module or encoder loses encoder power or
common. The bit clears when the controller executes a Motion Axis Fault Reset (MAFR) instruction.

.EncNsFault

BOOL

You can use this hit to determine the status of encoder channels A and B. If the servo module
detects simultaneous transitions of channels A and B, this bit sets. This bit is clear after the
controller executes a Motion Axis Fault Reset (MAFR) instruction.

.GroupFault

DINT

The fault bits for your motion group.

Bit Number Data type Description

GroupOverlapFault 00 BOOL UNKNOWN

Bits 01 through 31 are reserved.

.GroupOverlapFault

BOOL

You can use this bit to determine the status of motion processing. This bit indicates that the motion
processing in the controller does not have enough time to complete, and therefore requires an
increased coarse update rate to function properly. If this bit is set, the controller requested motion
processing, but it has not completed its previous two requests. You can reset this bit via direct
access or by downloading to the controller.
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Variable Data Type | Description
The status bits for your motion group.
Bit Number Data type Description
‘GroupStatus DINT- 1 innibitstatus 00 BOOL  UNKNOWN
.GroupSynced 01 BOOL UNKNOWN
Bits 02 through 31 are reserved.
You can use this bit to determine the status of the group connection to the controller. This bit is set
the first time all the axes in a group are connected and synchronized to the controller. This bit
.GroupSynced BOOL . .
remains set until you download a new program, clear the controller memory, or powercycle the
controller.
Hardfault BOOL You can use this bit to determine the status of the servo module. [f this bit is set, the servo module
' detected a hardware problem that typically requires the replacement of the servo module.
JInhibitStatus BOOL Not used by the controller.
The motion fault bits for your axis.
Bit Number Data type Description
MotionFault DINT ACAsyncConnFault 00 BOOL asynchronous connection fault
ACSyncConnFault 01 BOOL synchronous connection fault
Bits 02 through 31 are reserved.
You can use this bit to determine the status of axis travel. If this bit is set, the axis has moved or has
.NOtrvIFault BOOL attempted to move beyond the MaximumNegativeOvertravel value. This bit is clear when the axis
moves within the MaximumNegativeOvertravel values
You can use this bit to determine the status of axis position error. If this bit is set, the servo module
.PosErrorFault BOOL has detected that axis position error exceeds the PositionErrorTolerance value. This bit is clear
when the controller executes a Motion Axis Fault Reset (MAFR) instruction.
You can use this bit to determine the status of axis travel. If this bit is set, the axis has moved or has
.POtrvIFault BOOL attempted to move beyond the MaximumPositiveOvertravel value. This bit is clear when the axis

moves within the MaximumpPositiveOvertravel values
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Variable Data Type | Description
The servo fault bits for your servo loop.
Bit Number Datatype  Description
.POtrvIFault 00 BOOL positive overtravel fault
.NOtrvIFault 01 BOOL negative overtravel fault
.PosErrorFault 02 BOOL position error fault
.EncCHALossFault 03 BOOL encoder channel A loss fault
-ServoFault DINT .EncCHBLossFault 04 BOOL encoder channel B loss fault
.EncCHZLossFault 05 BOOL encoder channel Z loss fault
.EncNsFault 06 BOOL encoder noise fault
.DriveFault 07 BOOL drive fault
.SyncConnFault 08 BOOL synchronous connection fault
.Hardfault 09 BOOL servo hardware fault
Bits 10 through 31 are reserved.
You can use this bit to determine the status of synchronous communication. When the servo
.SyncConnFault BOOL module detects that it has missed several position updates in a row because of a synchronous
communication failure, this bit sets. When you reestablish the connection, the bit clears.
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Understanding the The controller uses the MOTION_INSTRUCTION tag (structure) to
MOTION INSTRUCTION Structure store status information during the execution of motion instructions.
- Every motion instruction has a motion control parameter that requires
a MOTION_INSTRUCTION tag for this purpose.

kS0
ation Serva On N gy Yy
The Ay ? [ H<oN—
motion control b ation contral 7 —CERD—

parameter

ATTENTION: Tags used for the motion control
attribute of instructions should only be used once.
Re-use of the motion control attribute in other
instructions can cause unintended operation of the
control variables.

The structure of the motion instruction tag is shown below:

MOTION_INSTRUCTION structure

bitnumber 31 30 29 28 27 26 16 15 0
EN‘ ‘DN‘ER‘ IP‘PC‘
. message status execution state
erfor code (ERR) (16 bits) (STATUS) (8bits) | (STATE) (8 bits)

Mnemonic Data Type | Description

EN BOOL The enable bit indicates that the instruction is enabled.

.DN BOOL The done bit indicates that the operation is complete.

ER BOOL The error bit indicates when the operation generates an
error.

P BOOL The in process bit indicates that a process is being

executed.
The process complete bit indicates that the operation is
complete.

PC BOOL Note:  The .DN bit sets after an instruction has
completed execution. The .PC bit sets when
the initiated process has completed.

ERR DINT The error value_ contains the error code associated with

a motion function.
STATUS DINT The message status value indicates the status condition

of any message associated with the motion function.

The execution status value indicates the execution state
STATE DINT of a function. Many motion functions have several steps
and this value tracks these steps.
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Understanding Error Codes (.ERR)

Error Code | Description

The instruction tried to execute while another instance of this instruction

3 was executing. This can occur when the controller executes a
messaging instruction without checking the .DN bit of the preceding
instruction.

4 The instruction tried to execute on an axis with a closed servo loop.

5 The instruction tried to execute on an axis with a servo loop that is not
closed.

6 The axis drive is enabled.

7 The axis is in the shutdown state.

8 The axis is not configured as a servo axis type.

9 The instruction tried to execute in a direction that aggravates the current
overtravel condition.

10 The master axis reference is the same as the slave axis reference.

11 The axis is not configured.

12 Messaging to the servo module failed.

13 The instruction tried to use a parameter that is outside the range limit.

14 The instruction cannot apply the tuning parameters because of an error
in the run tuning instruction.

15 The instruction cannot apply the diagnostic parameters because of an
error in the run diagnostic test instruction.

16 The instruction tried to execute with homing in progress.

17 The instruction tried to execute a rotary move on an axis that is not
configured for rotary operation.

18 The axis type is configured as unused.

19 The motion group is not in the synchronized state. This could be caused
by a missing servo module or a misconfiguration.

20 The axis is in the faulted state.

21 The group is in the faulted state.

2 An MSO (Motion Servo On) or MAH (Motion Axis Home) instruction was
attempted while the axis was in motion.

23 An instruction attempted an illegal change of dynamics, such as a

merging on an S-curve or changing the acceleration of an S-curve.
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Understanding Message Status (.STATUS)

gzijzge Description

0x0 The message was successful.

0x1 The module is processing another message.

0x2 The module is waiting for a response to a previous message.
0x3 The response to a message failed.

0x4 The module is not ready for messaging.

Understanding Execution Status (.STATE)

The execution status is always set to 0 when the controller sets the
.EN bit for a motion instruction. Other execution states depend on the
motion instruction.
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Appendix D

Motion Instance Variables

The Motion Attributes

This appendix describes the motion attributes, their data types, and
their access rules.

The Logix5550 controller stores motion status and configuration
information in the AXIS and MOTION_GROUP objects. To directly
access this information, you can select the object (AXIS or
MOTION_GROUP) and select the attribute. You can also use the
GSV and SSV instructions to access these objectsinBe&#Output
Instructionsin the Logix5550 Controller Instruction Set Reference
Manual, publication 1756-6.4.1 for more information about the GSV
and SSV instructions.

To use the motion instance variables, choose AXIS from the object
list of the GSV and SSV instructions.

When an attribute is marked with an asterisk (*), it means that the
attribute is located in both the ControlLogix controller and in the
motion module. When you use an SSV instruction to write one of
these values, the controller will automatically update the copy in the
module. However, this process is not immediate. To be sure that the
new value has been updated in the module, use an interlock
mechanism using the boolean bits in the Servo Configuration Update
Status Bits of the AXIS structure.

For example, if you perform an SSV instruction on the
PositionLockTolerance, the PositionLockTolStatus of the Axis tag

will be set until an update to the module is successful. Therefore, the
logic following the SSV could wait on this bit resetting before
continuing in the program.
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Variable Data Type Access Description
GSV i
* AccelerationFeedforwardGain REAL The value used to p(owde the torque command output to generate the
SSvV command acceleration.
ActualPosition REAL GSV The actual position of your axis.
The actual velocity of your axis.
ActualVelocity REAL GSv The internal resolution limit of the actual velocity is 1 encoder count per
coarse update.
AverageVelocity REAL GSV The average velocity of your axis.

- GSV . . .
AverageVelocityTimebase REAL oy The timebase of the average velocity of your axis.
AxisConfigurationState SINT GSV The state of the axis configuration.

The type of axis that you are using.
GSV Value: Meaning:
* AxisType INT 0 unused axis
SSv . .
1 position-only axis
2 Servo axis
CommandPosition REAL GSV The command position of your axis.
The command velocity of your axis.
Commandvelocity REAL GSv The internal resolution limit on the command velocity is 0.00001
encoder counts per coarse update.
GSV i i
ConversionConstant REAL The conversion factor used to convert from your units to feedback
SSV counts.
DampinaFactor REAL GSV The value used in calculating the maximum position servo bandwidth
ping SSv during the execution of the Motion Run Axis Tuning (MRAT) instruction.
The operation performed when a drive fault occurs.
Value: Meaning:
, , GSV 0 shutdown the axis
* DriveFaultAction SINT
Ssv 1 disable the drive
2 stop the commanded motion
3 change the status bit only
The inertia value for the axis as calculated from the measurements the
Effectivelnertia REAL GSV controller made during the last Motion Run Axis Tuning (MRAT)
instruction.
The operation performed when an encoder loss fault occurs.
Value: Meaning:
GSV i
* EncoderLossFaultAction SINT 0 shutdown the_aX|s
SSV 1 disable the drive
2 stop the commanded motion
3 change the status bit only
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Variable Data Type Access Description
The operation performed when an encoder noise fault occurs.
Value: Meaning:
. . GSV i
* EncoderNoiseFaultAction SINT 0 shutdown the.aX|s
Ssv 1 disable the drive
2 stop the commanded motion
3 change the status bit only
- . GSV ) o
* FrictionCompensation REAL SSV The fixed output level used to compensate for static friction.
Grouplnstance DINT GSV The instance number of the motion group that contains your axis.
The homing mode for your axis.
GSV : ina:
HomeMode SINT Value: Mea_nmg. .
SSV 0 passive homing
1 active homing (default)
- GSV . i .
HomePosition REAL SSv The homing position of your axis.
GSV . .
HomeReturnSpeed REAL SSV The homing return speed of your axis.
The homing sequence type for your axis.
Value: Meaning:
GSV i i i
HomeSequenceType SINT 0 |mmed|ate homlng
SSV 1 switch homing
2 marker homing
3 switch-marker homing (default)
GSV . .
HomeSpeed REAL SSV The homing speed of your axis.
INSTANCE DINT GSV The instance number of the axis.
The 1/0 map instance of the servo module.
MapTablelnstance DINT GSv This attribute can only be set if you did not assign the axis to a group or
if you assigned it to a group in the group inhibit mode.
The maximum acceleration of your axis.
MaximumAcceleration REAL Gsv The controller automatically sets the maximum acceleration value to
SsV approximately 85% of the tuning acceleration determined by the Motion
Apply Axis Tune (MAAT) instruction.
The maximum deceleration of your axis.
MaximumDeceleration REAL Gsv The controller automatically sets the maximum deceleration value to
Ssv approximately 85% of the tuning deceleration determined by the Motion
Apply Axis Tune (MAAT) instruction.
GSV The maximum negative travel limit.
* MaximumNegativeTravel REAL . ] ) -
Ssv This value is always less than the MaximumPositiveTravel value.
GSV The maximum positive travel limit.
* MaximumPositiveTravel REAL SSV

This value is always greater than the MaximumNegativeTravel value.
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Variable Data Type Access Description
.y The maximum speed of your axis.
MaximumSpeed REAL ssv The controller automatically sets the maximum speed value to the tuning
speed determined by the Motion Apply Axis Tune (MAAT) instruction.
The module channel of your servo module.
ModuleChannel SINT GSv This attribute can only be set if you did not assign the axis to a group or
if you assigned it to a group in the group inhibit mode.
The motion configuration bits for your axis.
GSV Bit: Meaning:
MotionConfigurationBits DINT 0 home direction reverse
SSv ;
1 home switch normally closed
2 home marker edge negative
The motion fault bits for your axis.
MotionFaultBits DINT AXIS Bit: Bit Name: Meaning: .
structure 0 ACAsyncConnFault asynchronous connection fault
1 ACSyncConnFault synchronous connection fault
The motion status bits for your axis.
Bit: Bit Name: Meaning:
0 AccelStatus acceleration
1 DecelStatus deceleration
MotionStatusBits DINT AXIS 2 MoveStatus move
structure 3 JogStatus jog
4 GearingStatus gear
5 HomingStatus homing
6 ClutchStatus clutch
7 AxisHomedStatus homed status
GSV The amount of motion that is necessary to initiate the Motion Run
MotorEncoderTestincrement REAL SSV Hookup Diagnostic (MRHD) test.
i ) GSV ) - )
* QutputFilterBandwidth REAL SSV The bandwidth of the servo low-pass digital output filter.
- GSV . .
* QutputLimit REAL SSv The value of the maximum servo output voltage of your axis.
GSV The value used to offset the effects of the cumulative offsets of the servo
*
OutputOffset REAL SSvV module DAC output and the servo drive input.
The value used to convert the output of the servo loop into the equivalent
voltage to the drive.
For a velocity servo drive, the output scaling is:
. ] GSV 10Volts
OutputScaling REAL ssv SpeedaltOVoltsx ConversionCortan t
For a torque servo drive, the output scaling is:
10Volts
AccelerationatOVoltsx ConversionCortan t
The difference between the actual and command position of an axis.
PositionError REAL GSv You can use this value to drive the motor to where the actual positon
equals the command position.

Publication 1756-6.5.16 - July 1998



The Motion Attributes D-5

Variable Data Type Access Description
The operation performed when a position error fault occurs.
Value: Meaning:
iy . GSV 0 shutdown the axis
* PositionErrorFaultAction SINT ) .
Ssv 1 disable the drive
2 stop the commanded motion
3 change the status bit only
GSV iti issui
* PositionErrorTolerance REAL The. a}mount of position error that the servo tolerates before issuing a
SSv position error fault.
- . oSV . . L L
 PositionintegralGain REAL The value u;ed tp qchleve accurate axis positioning despite disturbances
SSV such as static friction and gravity.
The sum of the position error for an axis.
PositionintegratorError REAL GSv You can use this value to drive the motor to where the actual positon
equals the command position.
GSV iti ivi
PositionLockTolerance REAL The amount_ of position error t_hat_ the_ servo module tolerates when giving
Ssv a true position locked status indication.
GSV i i iti
* PositionProportionalGain REAL The valge_e the controller multiples with the position error to correct for
SSV the position error.
i . GSV The unity gain bandwidth that the controller uses to calculate the gains
PositionServoBandwidth REAL SSv for a Motion Apply Axis Tuning (MAAT) instruction.
- . GSV . . .
* PositionUnwind DINT SSv The value used to perform the automatic unwind of the rotary axis.
The type of stop to perform on your axis.
GSV Value: Meaning:
ProgrammedStopMode SINT 0 fast stop
SSv
1 fast shutdown
2 hard shutdown
The registration position for your axis.
You can use the following equation to determine the maximum
RegistrationPosition REAL GSV registration position error based on your axis speed:
: ositionUnits] Accuracy PositionUnits
MaximumSpe
P ‘%D Seconds I 0.00000Beconds
The servo configuration bits for your servo loop.
Bit: Meaning:
0 rotary axis
1 external velocity servo drive
2 encoder polarity negative
) N GSV i i
* ServoConfigurationBits DINT 8 servo polarity negatl\{e
SSV 4 soft overtravel checking
5 position error checking
6 encoder loss fault checking
7 encoder noise fault checking
8 drive fault checking
9 drive fault normally closed
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Variable Data Type Access Description
The servo configuration status bits for your servo loop.
Bit: Bit Name: Meaning:
0 AxisTypeStatus axis type
1 PosUnwndStatus position unwind
2 MaxPTrviStatus maximum positive travel
3 MaxNTrvIStatus maximum negative travel
4 PosErrorTolStatus position error tolerance
5 PosLockTolStatus position lock tolerance
6 PosPGainStatus position proportional gain
7 PosIGainStatus position integral gain
8 VelFfGainStatus velocity feedforward gain
ServoConfigurationUpdateBits DINT AXIS 9 AccFfGainStatus acceleration feedforward gain
structure 10 VelPGainStatus velocity proportional gain
11 VellGainStatus velocity integral gain
12 OutFiltBwStatus output filter bandwidth
13 OutScaleStatus output scaling
14 OutLimitStatus output limit
15 OutOffsetStatus output offset
16 FricCompStatus friction compensation
17 POtrvIFaultActStatus  soft overtravel fault action
18 PosErrorFaultActStatus position error fault action
19 EncLossFaultActStatus encoder loss fault action
20 EncNsFaultActStatus  encoder noise fault action
21 DriveFaultActStatus  drive fault action
The servo event bits for your servo loop.
Bit: Bit Name: Meaning:
0 WatchEvArmStatus ~ watch event armed
ServoEventBits DINT AXIS 1 WatchEvStatus wat.ch event
structure 2 RegEvArmStatus registration event armed
3 RegEvStatus registration event
4 HomeEvArmStatus home event armed
5 HomeEvStatus home event
The servo fault bits for your servo loop.
Bit: Bit Name: Meaning:
0 POtrvIFault positive overtravel fault
1 NOtrvIFault negative overtravel fault
2 PosErrorFault position error fault
ServoFaultBits DINT AXIS 3 EncCHALossFault encoder channel A loss fault
structure 4 EncCHBLossFault encoder channel B loss fault
5 EncCHZLossFault encoder channel Z loss fault
6 EncNsFault encoder noise fault
7 DriveFault drive fault
8 SyncConnFault synchronous connection fault
9 HardFault servo hardware fault
ServoQutputLevel REAL GSV The output voltage level for your axis servo loop.
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Variable Data Type Access Description
The status bits for your servo loop.
Bit: Bit Name: Meaning:
0 ServoActStatus servo action
AXIS 1 DriveEnableStatus drive enable
ServoStatusBits DINT structure 2 OutLmtStatus output limit
3 PosLockStatus position lock
13 TuneStatus tuning process
14 TestStatus test diagnostic
15 ShutdownStatus axis shutdown
The servo status update bits for your axis.
Bit: Meaning:
0 position error update
GSV 1 position integrator error update
ServoStatusUpdateBits DINT 2 velocity error update
Ssv o
3 velocity integrator error update
4 velocity command update
5 velocity feedback update
6 servo output level update
The operation performed when a soft overtravel fault occurs.
Value: Meaning:
. GSV ;
* SoftOvertravelFaultAction SINT 0 shutdown the_axns
SSV 1 disable the drive
2 stop the commanded motion
3 change the status bit only
The actual position of your axis when new commanded motion starts for
" the axis.
StartActualPosition REAL GSV . . .
You can use this value to correct for any motion occuring between the
detection of an event and the action initiated by the event.
The command position of your axis when new commanded motion starts
for the axis.
StartCommandPosition REAL GSV . . .
You can use this value to correct for any motion occuring between the
detection of an event and the action initiated by the event.
StrobeActualPosition REAL SV The actqal p05|t.|on of an axis when the Motion Group Strobe Position
(MGSP) instruction executes.
StrobeCommandPosition REAL SV The command posmon of an axis when the Motion Group Strobe Position
(MGSP) instruction executes.
The direction of axis travel during the Motion Run Hookup Diagnostic
(MRHD) instruction as seen by the servo module.
TestDirectionForward BOOL GSV Value: Meaning:
0 negative (reverse) direction
1 positive (forward) direction
The status of the last Motion Run Hookup Diagnostic (MRHD) instruction.
Value: Meaning:
test process successful
TestStatus UINTL6 GSV testin progress

test process aborted by the user
test exceeded 2-second time-out
test process failed due to servo fault
insufficient test increment

OB~ wNEFE O
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Variable Data Type Access Description

TuneAcceleration REAL SV The accgleranon value measured during the last Motion Run Axis Tuning
(MRAT) instruction.

TuneAccelerationTime REAL SV Thg accgleratlon tlme in seponds measured during the last Motion Run
Axis Tuning (MRAT) instruction.

TuneDeceleration REAL SV The decgleratlop value measured during the last Motion Run Axis Tuning
(MRAT) instruction.

TuneDecelerationTime REAL SV Thg decgleratlon tlme in se;onds measured during the last Motion Run
Axis Tuning (MRAT) instruction.

The axis rise time in seconds measured during the last Motion Run Axis
Tuning (MRAT) instruction.

TuneRiseTime REAL GSV
This value only applies to axes that you configure to work with an
external velocity servo drive.

The axis drive scaling factor measured during the last Motion Run Axis
Tuning (MRAT) instruction.

TuneSpeedScaling REAL GSV
This value only applies to axes that you configure to work with an
external velocity servo drive.

The status of the last Motion Run Axis Tuning (MRAT) instruction.
Value: Meaning:

0 tune process successful

1 tuning in progress

TuneStatus UINT16 GSV 2 tune process aborted by user
3 tune exceeded 2-second time-out
4 tune process failed due to servo fault
5 axis reached tuning travel limit
6 axis polarity set incorrectly
7 tune speed is too small to make measurements

. . The bandwidth of the drive as calculated from the measurements made

TuneVelocityBandwidth REAL GSV during the last Motion Run Axis Tuning (MRAT) instruction.

The tuning configuration bits for your axis.
Bit: Meaning:
0 tuning direction (O=forward, 1=reverse)
; - I GSV . ;
TuningConfigurationBits DINT L tune posmp n error .|ntegrator
SSv 2 tune velocity error integrator
3 tune velocity feedforward
4 acceleration feedforward
5 tune velocity low-pass filter
. GSV i i i i
TuningSpeed REAL The maximum speed reached by the Motion Run Axis Tuning (MRAT)
Y instruction.
oSV o . . . . .
TuningTravelLimit REAL Thg travel Ilmlt used by the Mqtlon Rgn Axis Tuning (MRAT) instruction to
SSV limit the action of the axis during tuning.

VelocityCommand REAL GSV The current velocity reference to the velocity servo loop for an axis.
The difference between the commanded and actual velocity of a servo
axis.

VelocityError REAL GSV

You can use this value to drive the motor to where the velocity feedback
equals the velocity command.
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Variable Data Type Access Description
The actual velocity of your axis as estimated by the servo module.
VelocityFeedback REAL GSv To estimate the velocity, the servo module applies a 1 kHz low-pass filter
to the change in actual position in one update interval.
. . GSV i i
* VelocityFeedforwardGain REAL The value used Fo provide the velocity command output to generate the
SSv command velocity.
oSy o .
* VelocitylntegralGain REAL The value that the control_ler multiplies with the VelocityIntegratorError
SSv value to correct the velocity error.
The sum of the velocity error for a specified axis.
VelocityIntegratorError REAL GSv You can use this value to drive the motor to where the velocity feedback
equals the velocity command.
GSV iplies wi i
* VelocityProportionalGain REAL The value_ that the controller multiplies with the VelocityError to correct
Ssv the velocity error.
WatchPosition REAL GSV The watch position of your axis.
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Appendix E

Instruction Timing

This appendix describes motion instruction timing types. The
following table shows the contents of this appendix:

For information about See page
Understanding Immediate Type Instructions E-1
Understanding Message Type Instructions E-3
Understanding Process Type Instructions E-5

Motion instructions use three types of timing sequences

Timing type Description

Immediate The instruction completes in one scan.

The instruction completes over several scans because the

Message instruction sends messages to the servo module.
The instruction could take an indefinite amount of time to
Process
complete.
Understanding Immediate Type Immediate type motion instructions execute to completion in one
Instructions scan. If the controller detects an error during the execution of these

instructions, the error status bit sets and the operation ends.

Examples of immediate type instructions include the:
e Motion Change Dynamics (MCD) instruction

e Motion Group Strobe Position (MGSP) instruction

Immediate instructions work as follows:

1. When the rung that contains the motion instruction becomes true,
the controller:

e Sets the enable (EN) bit.
e Clears the done (DN) bit.
e Clears the error (ER) bit.

2. The controller executes the instruction completely.
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If the controller

Then

Does not detect an error when the
instruction executes

The controller sets the .DN bit.

Detects an error when the instruction
executes

The controller sets the .ER bit and stores
an error code in the control structure.

The next time the rung becomes false after either the .DN or .ER
bit sets, the controller clears the .EN bit.

The controller can execute the instruction again when the rung

becomes true.

.EN

|

ER . |

Scan Scan
rung true  rung true

Scan Scan
rung false  rung true
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Understanding Message Type
Instructions

Message type motion instructions send one or more messages to the
servo module.

Examples of message type instructions include the:

Motion Direct Drive On (MDO) instruction

Motion Redefine Position (MRP) instruction

Message type instructions work as follows:

1.

When the rung that contains the motion instruction becomes true,
the controller:

e Sets the enable (EN) bit.
e Clears the done (DN) bit.
e Clears the error (ER) bit.

The controller begins to execute the instruction by setting up a
message request to the servo module.

Note: Theremainder of the instruction executes in parallel to the
program scan.

The controller checks if the servo module is ready to receive a
new message.

The controller places the results of the check in the message
status word of the control structure.

When the module is ready, the controller constructs and transmits
the message to the module.

Note: This process may repeat several times if the instruction
requires multiple messages.

If the controller Then

Does not detect an error when the The controller sets the .DN bit.
instruction executes

Detects an error when the instruction The controller sets the .ER bit and stores
executes an error code in the control structure.
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7. The next time the rung becomes false after either the .DN or .ER
bit sets, the controller clears the .EN bit.

8. When the rung becomes true, the controller can execute the
instruction again.

EN

.DN

ER

Scan Scan Execution Scan Scan
rung true  rung false  complete rung false rung true
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Understanding Process Type Process type motion instructions initiate motion processes that can
Instructions take an indefinite amount of time to complete.

Examples of process type instructions include the:
e Motion Arm Watch Position (MAW) instruction

» Motion Axis Move (MAM) instruction

Process type instructions work as follows:

1. When the rung that contains the motion instruction becomes true,
the controller:

e Sets the enable (.EN) bit.
» Clears the done (.DN) bit.
* Clears the error (.ER) bit.

» Clears the process complete (.PC) bit.

2. The controller initiates the motion process.
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If Then the controller

The controller does not detect an * Sets the .DN bit.

error when the instruction « Sets the in process (.IP) bit.

executes

The controller detects an error * Sets the .ER bit.

when the instruction executes - Stores an error code in the control
structure.

= Does not change the .IP and .PC bits.

The controller detects another Clears the .IP bit for that instance.
instance of the motion instruction

The motion process reaches the Sets the .DN bit.
point where the instruction canbe | Note:  For some process type instructions,
executed again like MAM, this will occur on the first

scan. For others, like MAH, the .DN
hit will not be set until the entire
homing process is complete.

One of the following occurs during | = Sets the .DN hit.
the motion process: e Sets the .PC hit.

* The motion process completes | « Clears the .IP bit.

= Another instance of the
instruction executes

= Another instruction stops the
motion process

= Amotion fault stops the motion
process

4. Once the initiation of the motion process completes, the program
scan can continue.

Note: The remainder of the instruction and the control process
continue in parallel with the program scan.

5. The next time the rung becomes false after either the .DN bit or
the .ER bit sets, the controller clears the .EN bit.
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6. When the rung becomes true, the instruction can execute again.

EN

.DN

ER

PC

L
-

Scan Scan Execution Scan Process
rungtrue  rung false complete rung false complete
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Appendix F

Handling Motion Faults

Understanding Errors

Fault Handling

This appendix describes motion errors and faults. The following
table shows the contents of this appendix:

For information about See page
Handling Motion Faults F-1
Understanding Errors F-1
Understanding Minor/Major Faults F-2

Two types of motion faults exist.

Type Description Example
= Do not impact controller operation A Motion Axis Move (MAM)
Errors « Should be corrected to optimize instruction with a parameter
execution time and ensure program | out of range
accuracy
= Caused by a problem with the servo | The application exceeded
. . loop the PositionErrorTolerance
Minor/Major

e Can shutdown the controller if you value
do not correct the fault condition

Executing a motion instruction within an application program can
generate errors. The MOTION_INSTRUCTION tag has a field that
contains the error code (any number from 1 to 23 depending on the
error). For more information on error codes for individual
instructions, refer to the motion instruction chapters in the Logix5550
Controller Instruction Set Reference Manual, publication 1756-6.4.1.
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Understanding Minor/Major Faults
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Several faults can occur that are not caused by motion instructions.
For example, a loss of encoder feedback or actual position exceeding
an overtravel limit will cause faults. The motion faults are considered
Type 11 faults with error codes from 1 to 32. For more information
about motion error codes, referdandling Controller Faultsn the
Logix5550 Controller User Manual, publication 1756-6.5.12.

Note: You can configure a fault as either minor (non major) or
major by using the Axis Wizard-Group window.

For more information about handling faults, stsndling Controller
Faultsin the Logix5550 Controller User Manual, publication
1756-6.5.12.



Glossary

The terms in this glossary are specific to the ControlLogix line. For a
a complete guide to Rockwell Automation technical terms, refer to
the Industrial Automation Glossary, publication AG-7.1.

Active homing A homing mode that allows you to choose a specific homing
sequence. The active homing mode uses the trapezoidal velocity
profile to perform the homing operation. 3¢eme Passive homing

Actual position The current position of a physical or virtual axis as measured by the
encoder or other feedback devices. Semmand positian

Alias tag A tag that references another tag. An alias tag can refer to:
« Another alias tag or a base tag.

« Memory within another tag by referencing a member of a
structure, an array element, or a bit within a tag or member.

SeeBase tagTag

Application The combination of routines, programs, tasks, and I/O configuration
used to define the operation of a single controller. FBegct

Application program SeeProgram

Array A numerically indexed sequence of elements, each of the same data
type. In ControlLogix, an index starts at 0 and extends to the number
of elements minus 1 (zero based). An array can have as many as three
dimensions, unless it is a member of a structure where it can have
only one dimension. An array tag occupies a contiguous block of
memory in the controller, each element in sequence ABeeic data
type Structure

Atomic data type The basic definition used to allocate bits, bytes, or words of memory
and to define their numeric interpretation, including BOOL, SINT,
INT, DINT, and REAL data types. Ségplication Structure
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Axis faulted operating state

Axis ready operating state

Base tag

Binary

Bit

BOOL

Byte
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An axis operating state in which a servo fault is present. The status of
the drive enable output, the action of the servo, and the condition of
the OK contact depend on the faults and fault actions that are present.

An axis operating state that is the normal power-up state of an axis.
In this operating state:

* The servo module drive enable output is inactive.
» Servo action is disabled.

* No servo faults are present.

A tag that defines the memory where a data element is stored. See
Alias tag Tag

Integer values displayed and entered in base 2 (each digit represents a
single bit). Binary numbers are:

* Prefixed with 2#.

» Padded out to the length of the boolean or integer (1, 8, 16, or 32
bits).

When a binary number is displayed, every group of four digits is
separated by an underscore for legibility. Beeimal Hexadecimal
Octal

Binary digit. The smallest unit of memory, which is represented by
the digits O (cleared) and 1 (set).

An atomic data type that stores the state of a single bit (0 or 1).

A unit of memory consisting of 8 bits.



G-3

Command position

Compatible module

Continuous task

ControlBus

Controller scope

Coordinated system time (CST)

The position of the servo as generated by motion instructions. See
Actual position

An electronic keying protection mode. To establish a connection with
a module in this mode, you must match the following attributes of the
physical module and the module configured using the programming
software:

* Vendor
e Catalog number
* Major revision

SeeDisable keyingExact match

A task that runs continuously, restarting the execution of its programs
when the last program finishes. If your application requires a
continuous task, you can use only one continuous taskP&amlic

task

The backplane used by the 1756 chassis.

Data accessible anywhere in the controller. Each controller contains a
collection of tags that can be accessed by:

* Routines in any program.
» Alias tags in any program.
» Other aliases in the controller scope.

SeeProgram scope

A synchronized time value for all the modules within a single
ControlBus chassis. To determine the relative time between data
samples, you can compare samples that are timestamped with CST
data from modules within a single ControlBus chassis.
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Damping factor

Data type

Decimal

Description

Dimension

DINT

Direct drive control operating state
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An attribute that controls the dynamic response of a servo axis. The
controller uses the damping factor attribute to calculate the maximum
position servo bandwidth attribute.

A definition of the memory size and the layout of memory that the
controller allocates when you use a tag of a specific data type. Data
types can be atomic, structures, or arrays.

Integer values displayed and entered in base 10. Decimal values:
* Do not use a prefix.
» Are not padded to the length of the integer.

SeeBinary, HexadecimaglOctal.

A field that allows to enter a brief description of a tag or module. Ina
description, you can use any printable character, including carriage
returns, tabs, and spaces.

e Descriptions for tags are a maximum of 128 characters long.

» Descriptions for modules are a maximum of 120 characters long.

Specification of the size of an array. Arrays can have a maximum of
three dimensions.

An atomic data type that stores a 32-bit signed integer value
(-2,147,483,648 to +2,147,483,647).

An axis operating state that allows the servo module DAC to directly
control an external drive. In this operating state:

* The servo module drive enable output is active.
» Servo action is disabled.

* No servo faults are present.
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Disable keying

Download

Electronic keying

Element

Error

Exact match

An electronic keying protection mode. To establish a connection with
a module in this mode, you do not have to match any of the attributes
of the physical module and the module configured in the
programming software. Sé&wompatible moduldExact match

The process of transferring the contents of a project on a workstation
into a controller. Sedpload

A feature of the 1756 1/O line where modules perform an electronic
check to insure that the physical module is consistent with what you
configured using the programming software. By using this feature,
you can prevent the use of incorrect modules or incorrect revisions of
modules. Se€ompatible moduleDisable keyingExact match

An addressable unit of data that is a sub-unit of a larger unit of data.
An element is a single unit in an array. Jemy.

A malfunction caused by a motion instruction. For example, a
Motion Axis Move (MAM) instruction with a parameter out of range
would cause an error. This malfunction does not impact controller
operation. To optimize execution time and ensure program accuracy,
you should correct errors. SEault.

An electronic keying protection mode. To establish a connection with
a module in this mode, you must match the following attributes of the
physical module and the module configured using the programming
software:

* Vendor

e Catalog number
e Major revision

e Minor revision

SeeCompatible moduleDisable keying
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Execution time The total time required for the execution of an instruction.

Exponential Real values displayed and entered in scientific or exponential format.
An exponential number is always displayed with one digit to the left
of the decimal point, followed by the decimal portion, and then by the

exponent.

F

Fault Any malfunction that interferes with normal system operation. See
Error.

Float Real values displayed and entered in floating point format. The
number of digits to the left of the decimal point varies according to
the magnitude of the number.

G

Gear A type of axis motion that allows the controller to synchronize any
axis to the actual or command position of another axis.

H

Hexadecimal Integer values displayed and entered in base 16 (each digit represents

four bits). Hexadecimal numbers are:
» Prefixed with 16#.

« Padded out to the length of the boolean or integer (1, 8, 16, or 32
bits).

When a hexadecimal number is displayed, every group of four digits
is separated by an underscore for legibility. Bieary, Decimal
Octal
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Home A type of axis motion that calibrates the actual position of an axis.
Hookup diagnostics A set of three tests you can use to check encoder and marker
connections.

* The motor/encoder test verifies the motor/encoder hookup for an
axis.

* The encoder test verifies the encoder hookup for an axis.

e The marker test verifies the marker hookup for an axis.

Immediate type timing A type of instruction timing in which the instruction completes in one
scan. Se#lessage type timindProcess type timing

Immediate value A 32-bit signed integer value (-2,147,483,648 to +2,147,483,647).
An immediate tag does not store a value.

Index A reference used to specify an element within an array.

INT An atomic data type that stores a 16-bit integer value
(-32,768 to +32,767).

J

Jog A type of axis motion that continuously moves (jogs) an axis.
K

Keying A process of marking two devices with equivalent marking

connectors. When you key devices, you can identify which devices
connect to each other. For example, you can use keying pattern to
identify which removable terminal block belongs with each module.
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Major fault

Major revision

Master axis

Master controller (CST)

Master coordinated system time

Member

Message type timing

Minor (non-major) fault

Minor revision

Move
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A malfunction, either hardware or instruction, that sets a major fault
bit and processes fault logic to try to clear the fault condition. If the
fault logic cannot clear the fault, then:

» Logic execution stops.
* The controller shuts down.
» The outputs go to their configured shutdown state.

SeeMinor (non-major) fault.

A revision indicator in the 1756 line of modules. The major revision
is updated any time there is a functional change to the module. See
Minor revision

An axis that controls the slave axis during a gearing operation. See
Slave axis

A controller designated as the Coordinated System Time (CST)
master. All other modules in the system synchronize their CST
values to this master. Within a single chassis, one and only one
controller must be designated as the master.

See Coordinated system time (CST).

An element of a structure that has its own data type and name.
Members can be structures as well, creating nested structure data
types. Each member within a structure can be a different data type.
SeeStructure

A type of instruction timing in which the instruction completes over
several scans because the instruction sends messages to the servo
module. Seémmediate type timindProcess type timing

A malfunction, either hardware or instruction, that sets a minor fault
bit, but allows the logic scan to continue. Séagor fault.

A revision indicator in the 1756 line of modules. The minor revision
is updated any time there is a change to a module that does not affect
its function or interface. Sedajor revision

A type of axis motion that moves a physical axis to a new position.
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Name

Object

Octal

A title that identifies tags and modules. The naming conventions are
IEC-1131-3 compliant. A name:

e must begin with an alphabetic character (A-Z or a-z) or an
underscore ().

» can contain only alphabetic characters, numeric characters, and
underscores.

e can have as many as 40 characters.

* must not have consecutive or trailing underscore characters ().

A structure of data that stores status information. When you enter a
GSV/SSV instruction, you specify the object and its attribute that you
want to access. In some cases, you might also have to specify the
object name because more than one instance of the same type of
object exists. For example, your application can contain several
tasks, and each task has its own TASK object that you access by the
task name.

Integer values displayed and entered in base 8 (each digit represents
three bits). Octal numbers are:

* Prefixed with 8#.

« Padded out to the length of the boolean or integer (1, 8, 16, or 32
bits).

When a octal number is displayed, every group of three digits is
separated by an underscore for legibility. Bew®ary, Decimal
Hexadecimal
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Passive homing

Periodic task

Position error

Position-only axis

Process type timing

Program

Program scope

Project
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A homing mode that redefines the current absolute position on the
next occurrence of the encoder marker. ASetéve homing

A task that is triggered at a specific time interval. Whenever the time
interval expires, the task is triggered and its programs are executed.
Each controller can have as many as 32 periodic tasks. See
Continuous task

The difference between the actual position and the command position
of an axis.

A type of axis in which you use the axis to monitor axis position. See
Servo axis

A type of instruction timing in which the instruction could take an
indefinite amount of time to complete. Seemediate type timing
Message type timing

A set of related routines and a collection of tags. When a program is
executed by a task, execution of logic starts at the configured main
routine. That main routine can execute subroutines using the JSR
instruction. If a program fault occurs, execution jumps to a
configured fault routine for the program. Any of the routines in a
program can access the program tags, but routines in other programs
cannot access these tags. Reating Task

Data accessible only within the current program. Each program
contains a collection of tags that can only be referenced by the
routines and alias tags in that program. Gestroller scope

The file that the programming software uses to store a controller’s
logic and configuration. Se&pplication
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REAL

Removal and insertion under power
(RIUP)

Routine

S-curve profile

Scope

Servo axis

Servo control operating state

Shutdown operating state

An atomic data type that stores a 32-bit IEEE floating-point value.

A ControlLogix feature that allows a user to install and remove a
module while chassis power is applied.

A set of logic instructions in a single programming language, such as
a ladder diagram. Routines provide the executable code for the
project in a controller. A routine is similar to a program file in a PLC
or SLC processor. Sé&xogram Task

A motion profile in which uses a controlled jerk to perform motion.
The s-curve motion profile produces the least motor stress. See
Trapezoidal profile

Defines where you can access a particular set of tagsC@emller
scope Program scope

A type of axis in which you can use the axis as a full closed-loop
servo. Se@osition-only axis

An axis operating state that allows the servo module to perform
closed loop motion. In this operating state:

* The servo module drive enable output is active.
» Servo action is enabled.
* No servo faults are present.

» The axis is forced to maintain the commanded servo position.

An axis operating state that allows the OK relay contacts to open a set
of contacts in the E-stop string of the drive power supply. In this
operating state:

e The servo module drive enable output is inactive.
* Servo action is disabled.

e The OK contact is open.
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SINT

Slave axis

Structure

Tag

Task

Timestamp

Trapezoidal profile
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An atomic data type that stores an 8-bit signed integer value
(-128 to +127).

An axis that follows the master axis during a gearing operation. See
Master axis.

An object that stores a group of data, each of which can be a different
data type. The controller and each I/O module you configure have
their own predefined structures. You can also create specialized
user-defined structures, using any combination of individual tags and
most other structures. Skember User-defined structure

A named area of the controller's memory where it stores data. Tags
are the basic mechanism for allocating memory, referencing data
from logic, and monitoring data. SA#as tag Base tag

A scheduling mechanism for executing a program. A task can be
configured to run as a continuous task or a periodic task.

* You can create a maximum of 32 tasks to schedule programs.

* You can execute a maximum of 32 programs when a task is
triggered.

SeeContinuous taskPeriodic task

A relative time reference that a ControlLogix process records when a
change in input data occurs.

A motion profile in which the velocity-vs.-time profile resembles a
trapezoid. This profile is characterized by constant acceleration,
constant velocity, and constant acceleration. If you want the fastest
acceleration and deceleration times, use the trapezoidal motion
profile. SeeS-curve profile
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Upload

User-defined structure

The process of transferring the contents of the controller into a project
file on a workstation. Sdeownload

A single named entity that groups different types of data. A
user-defined structure contains one or more data definitions called
members. Creating a member in a user-defined structure is just like
creating an individual tag. The data type for each member determines
the amount of memory allocated for the member. The data type for
each member can be:

An atomic data type

A product-defined structure

A user-defined structure

A single dimension array of an atomic data type

A single dimension array of a product-defined structure

A single dimension array of a user-defined structure
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Numerics A
1756-MO2AE servo module 1-1 Adding to a program
Adding to a program 4-1, 4-5 Aladder rung 3-29
Adding an axis 4-7 A motion module 3-6, 4-1 to 4-39
Additional modules and axes 4-27 An MSO instruction 3-30
Auto tuning 4-28 An XIC instruction 3-29
Block diagrams Assigning an axis 4-7
Torgue servo drive B-3 Application program
Velocity servo drive B-4 Creating 3-29, 3-34 to 3-35
Coarse update rate calculations A-4 Developing 1-4, 4-1, 4-38
Components 2-2 Downloading 4-29
Configuring a motion axis 4-1, 4-8 Entering ladder logic 3-29 to 3-35
Features 1-2 Example 3-29, 4-39
Getting started 3-1 to 3-36 Main routine 3-19, 3-29

Hookup diagnostics 4-28
Installing 2-1to 2-16
Before installing your module 2-1
Removable terminal block (RTB) 2-12
Keying your module 2-8
LED indicators 2-14
Loop and interconnect diagrams B-1

Assigning in an application program
Additional modules and axes 4-27
Master controller 4-2

Auto tuning 3-19 to 3-28, 4-28 to 4-37
Starting 3-25, 4-34
Tune bandwidth window 3-26, 4-34

Removable terminal block (RTB) 2-3 AXIS control structure C-2
Removing Axis Properties window 3-21, 3-23, 3-24, 3-27, 4-30
Module from the chassis 2-16 Dynamics 3-28, 4-36
Removable terminal block (RTB) 2-15 Gains 3-27, 4-36
Specifications A-1 Hookup 3-22, 4-30, 4-32
Troubleshooting 6-1 Tune servo 3-25, 4-33
Wiring diagrams Axis Wizard
1394 drive B-8 Dynamics 3-17, 4-26
1394-SA15 cable B-9 Fault action 3-15, 4-18
24V registration sensor B-10 Feedback 3-12, 4-13
5V registration sensor B-10 Gains 3-17, 4-24
Home limit switch B-11 General 3-9, 4-8
OK contacts B-12 Group 3-9, 3-11, 4-9, 4-12
Servo module RTB B-5 Axis assignment 3-10, 4-10
Ultra 100 drive B-6 Update rates 3-11, 4-11
Ultra 200 drive B-7 Homing 3-13, 4-15
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Hookup 3-16, 4-22
Overtravels 3-14, 4-17
Positioning 3-13, 4-14
Servo 3-14, 4-17
Tune 3-16, 4-23
Units 3-12, 4-12

B

Block diagrams for a 1756-M02AE module B-2
With a torque servo drive B-3
With a velocity servo drive B-4

C

Cage clamp RTB, wiring 2-11
Configuring a motion axis 3-9 to 3-18, 4-8 to 4-27

Control structures C-1
AXIS C-2
MOTION_GROUP C-8
MOTION_INSTRUCTION C-11
Error codes C-12
Execution status C-13
Message status C-13

Controller Properties window 3-4, 4-3
ControlLogix motion control 1-1

Components 1-2
Features 1-2

Conventions used in this manual P-3
Course update rate calculations A-4
Action timing A-5
Baseline task time A-4
Calculation worksheet A-6
Sample calculation A-7, A-9

D

Diagnostic tests
Marker test 3-24
Motor/encoder test 3-22
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Diagrams
Block B-2
Wiring B-5
Documentation P-3
Downloading a program 3-20, 4-28, 4-29
DRIVE LED indicator 6-3

E

Electrostatic discharge, preventing 2-4
Errors F-1

European Union Directive
Compliance 2-5
EMC directive 2-5
Low voltage directive 2-5

F

Fault handling F-1
Errors F-1
Minor/major faults F-2
Motion faults F-1

Faults F-1
Types 1-6
FDBK LED indicator 6-2

G

Getting started with your motion module 3-1to 3-36
Adding a 1756-MO2AE module 3-6
Configuring your axis 3-9
Control system components 3-2
Entering an application program 3-29
Naming an axis 3-8
Running hookup diagnostics and auto tuning 3-19
Setting master system time 3-3
Steps before beginning 3-1
Tasks 3-2

Greyed-out fields P-3, 4-8



GSVinstruction D-1 Motion attributes D-1
Reading status and configuration parameters 1-6 Changing configuration parameters 1-6
Motion instance variables D-1

Understanding status and configuration parameters 1-6

H Motion configuration instructions 5-6

Hookup diagnostics 3-19 to 3-28, 4-28 to 4-37 Motion Apply Axis Tuning (MAAT) 5-6
Motion Apply Hookup Diagnostic (MAHD) 5-6
Motion Run Axis Tuning (MRAT) 5-6

| Motion Run Hookup Diagnostic (MRHD) 5-6

Motion event instructions 5-5
Motion Arm Registration (MAR) 5-5
Installing your motion module 2-1 to 2-16 Motion Arm Watch Position (MAW) 5-5
Motion Disarm Registration (MDR) 5-5
Motion Disarm Watch Position (MDW) 5-5

Immediate instruction timing E-1

K Motion group instructions 5-4
Keying Motion Group Programmed Stop (MGPS) 5-4
Module 2-8 Motion Group Shutdown (MGSD) 5-4
Pattern 2-8 Motion Group Shutdown Reset (MGSR) 5-4
Removable terminal block 2-8, 2-9 Motion Group Stop (MGS) 5-4
Motion Group Strobe Position (MGSP) 5-4
Motion instance variables D-1
L Motion instructions 5-1
LED indicators 2-14 Motion Apply Axis Tuning (MAAT) 5-6
Logix5550 controller 1-1 Motion Apply Hookup Diagnostic (MAHD) 5-6
Features 1-2 Motion Arm Registration (MAR) 5-5
Motion Arm Watch Position (MAW) 5-5
Motion Axis Fault Reset (MAFR) 5-2
M Motion Axis Gear (MAG) 5-3
. _ Motion Axis Home (MAH) 5-3
Main routine 3-19, 3-29 Motion Axis Jog (MAJ) 5-3
Major faults F-2 Motion Axis Move (MAM) 5-3
Manual Motion Axis Shutdown (MASD) 5-2
Conventions P-3 Motion Axis Shutdown Reset (MASR) 5-2
Purpose P-2 Motion Axis Stop (MAS) 5-3
Who should use P-1 Motion Change Dynamics (MCD) 5-3
Marker test Motion configuration instructions 5-6
Starting 3-24, 4-32 Motion Direct Drive Off (MDF) 5-2

Motion Direct Drive On (MDO) 5-2

Master coordinated system time 4-2 Motion Disarm Registration (MDR) 5-5

Message instruction timing E-3 Motion Disarm Watch Position (MDW) 5-5
Minor faults F-2 Motion event instructions 5-5
Module Properties window 3-18, 3-21, 4-27, 4-29 Motion group instructions 5-4
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Motion Group Programmed Stop (MGPS) 5-4
Motion Group Shutdown (MGSD) 5-4
Motion Group Shutdown Reset (MGSR) 5-4
Motion Group Stop (MGS) 5-4
Motion Group Strobe Position (MGSP) 5-4
Motion move instructions 5-3
Motion Redefine Position (MRP) 5-3
Motion Run Axis Tuning (MRAT) 5-6
Motion Run Hookup Diagnostic (MRHD) 5-6
Motion Servo Off (MSF) 5-2
Motion Servo On (MSO) 5-2
Motion state instructions 5-2
Timing E-1

Immediate E-1

Message E-3

Process E-5

Motion module. See 1756-M0O2AE servo module.

Motion move instructions 5-3
Motion Axis Gear (MAG) 5-3
Motion Axis Home (MAH) 5-3
Motion Axis Jog (MAJ) 5-3
Motion Axis Move (MAM) 5-3
Motion Axis Stop (MAS) 5-3
Motion Change Dynamics (MCD) 5-3
Motion Redefine Position (MRP) 5-3

Motion state instructions 5-2
Motion Axis Fault Reset (MAFR) 5-2
Motion Axis Shutdown (MASD) 5-2
Motion Axis Shutdown Reset (MASR) 5-2
Motion Direct Drive Off (MDF) 5-2
Motion Direct Drive On (MDQ) 5-2
Motion Servo Off (MSF) 5-2
Motion Servo On (MSQ) 5-2

MOTION_GROUP control structure C-8

MOTION_INSTRUCTION control structure C-11
Error codes C-12
Execution status C-13
Message status C-13
Understanding 1-5

Motor/encoder test
Starting 3-22, 4-30
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N

New Module window 3-7, 4-6

New Tag window 3-31
AXIS 3-8
MOTION_GROUP 3-10, 4-9

0

Offline 3-29
OK LED indicator 6-1

P

Performance guidelines A-1

Power requirements, determining 2-3
Process instruction timing E-5
Program. See Application program.
Purpose of this manual P-2

R

Related documentation P-3

Removable terminal block (RTB) 2-3
Assembling 2-12
Cage clamp 2-11
Installing into module 2-12
Keying 2-8, 2-9
Removing from module 2-15
Spring clamp 2-10
Wiring 2-10

Removing and Inserting Under Power (RIUP) 2-4

Rockwell Automation support P-4
Local product support P-4
Technical product assistance P-4

RSLogix 5000 programming software 1-1
Adding a motion module 4-1
Adding a rung 3-29
Adding an MSO instruction 3-30



Adding an XIC instruction 3-29
Application program
Developing 4-1, 4-38
Example 4-39
Main routine 3-19
Configuring a motion module 4-1
Control structures C-1
Creating an application program 3-34 to 3-35
Creating tags 3-31 to 3-33

Downloading an application program 3-20, 4-28, 4-29

Entering a variable 3-29
Example program 3-29
Fault handling F-1
Features 1-3

Going offline 3-29
GSV/SSV instructions D-1
Instruction timing E-1
Main routine 3-29
Motion attributes D-1
Motion instructions 5-1

RUIP. See Removing and Inserting Under Power (RUIP).

S

Sample program 3-29
Select Module Type window 3-6, 4-5
Setting the master coordinated system time 3-3 to 3-5,
4-21t04-4
Specifications A-1
Spring clamp RTB, wiring 2-10
SSV instruction D-1
Changing configuration parameters 1-6

T

Tags
Creating 3-31to 3-33
New Tag window
AXIS 3-8
MOTION_GROUP 3-10, 4-9

Troubleshooting 6-1
DRIVE LED indicator 6-3
FDBK LED indicator 6-2
OK LED indicator 6-1

Tune Bandwidth window 3-26
Tuning. See Auto tuning.

Unavailable fields P-3, 4-8

Vv

Variables, using 3-29

w

Who should use this manual P-1

Windows
Axis properties 3-21, 3-23, 3-24, 3-27, 4-30
Dynamics 3-28
Gains 3-27
Hookup 3-22
Tune servo 3-25
Axis Wizard-Dynamics 3-17, 4-26
Axis Wizard-Fault action 3-15, 4-18
Axis Wizard-Feedback 3-12, 4-13
Axis Wizard-Gains 3-17, 4-24
Axis Wizard-General 3-9, 4-8
Axis Wizard-Group 3-9, 3-11, 4-9, 4-12
Axis assignment 3-10, 4-10
Update rates 3-11, 4-11
Axis Wizard-Homing 3-13, 4-15
Axis Wizard-Hookup 3-16, 4-22
Axis Wizard-Overtravels 3-14, 4-17
Axis Wizard-Positioning 3-13, 4-14
Axis Wizard-Servo 3-14, 4-17
Axis Wizard-Tune 3-16, 4-23
Axis Wizard-Units 3-12, 4-12
Controller properties 3-4, 4-3
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Module properties 3-18, 3-21, 4-27, 4-29

New module 3-7, 4-6

New tag 3-8, 3-10, 3-31, 4-9

Select module type 3-6, 4-5

Tune bandwidth 3-26, 4-34
Wiring diagrams B-5

1394 drive B-8

1394-SA15 cable B-9

24V registration sensor B-10

5V registration sensor B-10

Home limit switch B-11

OK contacts B-12

Servo module RTB B-5

Ultra 100 drive B-6

Ultra 200 drive B-7
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