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Important User Information

Solid-state equipment has operational characteristics differing from those of electromechanical equipment. Safety
Guidelines for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from
your local Rockwell Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some
important differences between solid-state equipment and hard-wired electromechanical devices. Because of this difference,
and also because of the wide variety of uses for solid-state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is acceptable.

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

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

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

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

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

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

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

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

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

> > P>

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

Allen-Bradley, Kinetix, MicroLogix, Rockwell Software, Rockwell Automation, TechConnect, Ultra3000, and Ultra5000 are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.
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Summary of Changes

This manual contains new and updated information.

New and Updated This table lists the changes made to this revision.
Information .
Topic Pages
Chapter 5 - Configuring the Kinetix 3 Drive added. 221...297
Appendix A - Ultraware Software Updates adds Version 1.80 notes. | 339
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Preface

About This Publication This manual provides detailed installation instructions, defines software interface

features, and programming assistance for Ultraware software.

Who Should Use th|s Use this manual when Ultraware software release 1.8 is used to configure and

Manu al operate Ultral500, Ultra3000, Ultra5000 and Kinetix 3 drives, or when
designing, testing or running ModBus, C language programs, or cam tables on
these drives.

cO nventions Used in Th is The conventions listed below are used throughout this manual.
Manu al e Bulleted lists such as this one provide information, not procedural steps

e Numbered lists provide sequential steps or hierarchical information
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Additional Resources

These documents contain additional information concerning related

Rockwell Automation products.

Resource

Description

Ultra3000 Hardware Installation Manual, publication 2098-IN003

Ultra3000 drive installation and programming procedures.

Ultra3000 SERCOS Integration Manual, publication 2098-IN005

How to configure the Ultra3000 SERCOS interface hardware with
the ControlLogix SERCOS module.

Ultra3000 DSD with DeviceNet Reference Manual, publication 2098-RMQ01

Object models for Ultra3000 DeviceNet applications.

Ultra5000 Hardware Installation Manual, publication 2098-IN001

Ultrab000 drive installation and programming procedures.

Ultra5000 IPD with DeviceNet Reference Manual, publication 2098-RM002

How to configure and monitor the Ultra5000 drive using the
DeviceNet interface.

Kinetix 3 Component Servo Drive Installation Instructions, publication 2071-IN0OQ1

Information on installing your Kinetix 3 drive system.

Kinetix 3 Component Servo Drive Serial Host Command Reference Manual,
publication 2071-RM001

Information on the serial communication commands, both ASCIl and
ModBus-RTU, for interfacing a motion controller with the Kinetix 3
drive.

Ultraware Programming Manual, publication 2098-PM001

Information on programming the Ultrab000 using the Ultraware
programming environment. Intended for programmers with a basic
understanding of the C programming language.

Ultraware CD Installation Instructions, publication 2098-IN002

Instructions for installing Ultraware software

System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMO001

Information, examples, and techniques designed to minimize
system failures caused by electrical noise.

Kinetix Motion Control Selection Guide, publication GMC-SG001

Specifications, motor/servo-drive system combinations, and
accessories for Kinetix motion control products.

Motion Analyzer CD, download at http://www.ab.com/motion/software/
analyzer_download.html

Drive and motor sizing with application analysis software.

Rockwell Automation Configuration and Selection Tools,
website http://www.rockwellautomation.com/en/e-tools

Online product selection and system configuration tools, including
AutoCAD (DXF) drawings.

Rockwell Automation Product Certification,
website http://www.rockwellautomation.com/products/certification

Website for declarations of conformity (DoC) currently available
from Rockwell Automation.

National Electrical Code, published by the National Fire Protection Association of
Boston, MA

An article on wire sizes and types for grounding electrical
equipment.

Rockwell Automation Industrial Automation Glossary, publication AG-7.1

A glossary of industrial automation terms and abbreviations.

You can view or download publications at http://www.rockwellautomation.com/

literature/. To order paper copies of technical documentation, contact your local
Rockwell Automation distributor or sales representative.
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Chapter 1

Before You Begin

Introduction Use this chapter to become familiar with Ultraware software components.
This chapter also reviews design and installation requirements for Ultraware
software.

Topic Page
Introduction 13
About Ultraware Software 13
About Ultraware Software 13
Using Online Help 14
How Ultraware Software Works 14
Understanding the Graphical User Interface 15
Starting Ultraware Software 21
Upgrading Drive Firmware 22

About Ultraware Software  Ultraware software is a Windows 95/98/2000/NT/XP application by Rockwell
Automation that provides a programming environment for the Kinetix 3,
Ultral500, Ultra3000, and UltraS000 drives. You can use Ultraware software to
accomplish these tasks.

Communicate with multiple drives, using the serial port on your computer.

Adjust the feedback loop gains and parameters of your drive for specific
motors and loads.

Define the motion capabilities of the drive with the operating modes and
motion functions from compatible drives.

Contfigure I/O for the drives.

Wrrite, load, and execute C language motion programs for Ultra5000
drives.

Monitor a wide variety of status and motion parameters on the drives.

Customize the application interface to display only the information you
wish to see.
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Chapter 1 Before You Begin

To communicate and configure your Kinetix 3 drive by using serial

Download Ultraware
Software

communication from a personal computer, download and install Ultraware
software on your personal computer. To get the latest Ultraware software follow
these steps.

1. Navigate to_http://www.ab.com/motion/software/get/
Ultraware_1_80.exe.

2. Click Run.

The following types of online help are available.

Using Online Help

To use this Do this Description

Help files Click Contents and Index from | Descriptions of all on-screen

How Ultraware Software
Works

the Help menu. Navigate the
help files using the Table of
Contents, the Index and the
Search tabs.

objects.

Object property configuration
settings.

How to information.

Context Sensitive Help files

Click Help in the active window,
or

Click an on-screen object and
press F1.

For help about the selected
object.

You can also click the Tip of the Day command from the Help menu, which
opens a dialog box that displays helpful hints on using Ultraware software.

Ultraware software is one part of a motion control system. The user commands

the Ultraware software to:

e use a compiler/linker tool to produce executable programs.

* communicate with the drive through a separate Communication library.

e use the Communication library to:

- download program and configuration information,

— execute direct commands, and

- retrieve program, configuration, and status information.
At startup you see several work areas that let you perform tasks. For example, you

can create or edit Ultra5S000 programs in a text editor, using the C programming
language.
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Before You Begin

Chapter 1

Understanding the
Graphical User Interface

A graphical user interface lets you to configure your drives and run your program.

The workspace consists of the pre-defined areas listed below and shown in the

diagram.
e a Workspace window
e aClient Area
e an Output window
e a Main menubar
e aset of Toolbars
e a Status bar

Use the View menu commands to enable and disable the user interface features.

The user interface for drives is shown in the example. The example depicts the
common control and command groupings for the drives listed on page 13 as
compatible with Ultraware software.
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Chapter 1 Before You Begin

Workspace Window

The Workspace window is, by default, beneath the menubar and toolbars, and
above the Status Bar. Use the F7 key to return focus to the Workspace window.

The Workspace window has two main branches.

Branch Description of Display

On-Line Drives branch All connected online drives and their child objects.

File branch All configured offline Ultra3000 and Ultra5000 drives, their child
objects and available projects (including all child source, header
and executable files)

Use the Workspace window to navigate to all of the connected online and offline
objects and perform these tasks.

Create new Drive, Folder, Project, Header, and Source files.

Cut, Copy, Paste, and Delete Workspace window objects.

Open the Properties dialog box for Workspace window objects.

Copy or create cam table files, which you can edit or graphically modify.
Open the text editor, which you can use to edit header and source files.

Use the Build command to compile a Project and create an executable
program (.exe) file.

Copy or Move an executable program (.exe) file from an Ulera5000 drive's
Projects branch to a Programs branch for storage or for execution.

Copy a configured online drive with all its children from the On-Line
Drives branch, to an offline file, or vice-versa.

Run an executable program (.exe) file in the Programs branch of an online

UltraS000 drive.

Issue direct commands for certain online drive objects.

You can resize and move the Workspace window in several ways.

In its default state attached to the interface, you can double-click the title
bar to detach the Workspace window from the interface.

If detached, the Workspace window possesses all of the properties of any
window. It can be resized or moved entirely outside the interface.

To return the Workspace window to its default position, double-click the
title bar.

To hide the Workspace window, remove the checkmark from the Workspace in

the View menu.
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Before You Begin ~ Chapter 1

Output Window

The Output window is, by default, beneath the Workspace window above the
Status Bar. The Output window is visible when the View menu's Output
command is active (denoted by a check mark); it is hidden when the Output
command is not active. The Output window is also visible when you execute the
Program menu’s Build command.

The Output window describes the progress of the current (or most recent) Build
command. If a Build succeeds, the Output window displays the message Build
completed successfully!. If a Build fails, the Output window displays the message
Build failed. along with an fault message describing the cause of the failure.
Ultraware software removes any pre-existing executable program (.exe.) file,
bearing the project name, if a Build fails.

When a Build fails, double-click the Output window fault message with the this
format.

<Filename>:<Line number>:<fault or warning message>

This will open the associated source or header file and position the cursor at the
line referenced by the fault or warning message.

You can resize and move the Output window in several ways.

e In its default state (attached to the interface) you can double-click the title
bar to detach the Output window from the interface.

® Once detached, the Output window possesses all the properties of any
window. It can be resized or moved entirely outside the interface.

¢ To return the Output window to its default position, double-click the title

bar.

You can copy text in the Output window. However, you cannot type text into the
Output window.
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Client Area

The Client Area is the large gray area beneath the menubar and toolbars and to
the right of the Workspace window.

Use the Client Area to display:

e property windows for objects in the Workspace window, where you can
configure the object’s properties.

e text editor windows for header and source files in the Workspace window,
where you can create or edit these text files.

The Workbook Mode in the View menu displays a tab for each object in the
Client Area. The tab contains the abbreviated name of the related object. Click a
tab to bring the related object to the top of the Client Area.

Unlike windows, the Client Area cannot be directly resized. The size of the
Client Area depends upon the size and location of the surrounding Workspace
and Output windows, the Main menubar, the Status Bar and the several toolbars.

However, you can use the Cascade, Tile Wide, Tile Tall and Arrange Icons
Window menu commands to arrange the display of windows in the client area.
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Main Menubar

The Main menubar is at the top of the interface. Use it to customize the main
window, and to perform essential functions and procedures with respect to
objects in the Main Window.

The main menubar looks like this.

o Ultraware - Workspace M=l E3
File Edit “iew Inzett Program Tool: Command: window  Help

The menu items contain these commands.

Menu Name Contains these Commands

File New, Open, Save, Save As, Close, Print, Print Preview, Print Setup, Import,
Export, Upgrade Firmware, Exit

Edit Undo, Redo, Cut, Copy, Paste, Delete, Find, Go To Corresponding { } (),
Go To Line Number, Replace, Select All, Toggle Bookmark, Next Bookmark,
Previous Bookmark, Clear All Bookmarks, Properties

View Toolbars, Status Bar, Workspace, Output, Workbook Mode, Motion Library

Insert
Ultra3000, Ultra5000, Project, Source File, Header File, Variable, Cam Table

Program Build, Run, Stop, Kill

Tools Customize, Rescan, Serial Port, Recover Communications
Commands Enabled, other direct commands

Window Close All, Cascade, Tile Wide, Tile Tall, Arrange Icons

Help Contents and Index, Tip Of The Day, Release Notes, About Ultraware
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Toolbars

Four standard Windows toolbars can be detached from the user interface and
relocated. To return a toolbar to its last docking position, double-click the header

bar.

Toolbar Name Contains these Commands

File New, Open, Save, Print, About, Locate

Edit Cut, Copy, Paste, Erase, Find, Find Next, Undo, Redo, Toggle Bookmark, Next
Bookmark, Previous Bookmark, Clear All Bookmarks

Program Build, Run, Stop, Kill

Enable Enable, Disable All

Use the Toolbars command (in the View menu) to open the Toolbars dialog box,
and enable or disable existing toolbars, and create new toolbars.

Use the Customize command (in cither the Toolbars dialog box or the Tools
menu) to open the Customize dialog box, where you can:

* add a command icon to a toolbar by dragging it from the Command tab
and dropping it on the desired toolbar.

e delete a command icon from a toolbar by dragging it from a toolbar and

dropping it off the toolbar.

Status Bar

To display the Status bar, use the View menu Status Bar command. The status bar
contains:

* Tooltip help - a description of the menu or button command immediately
beneath the pointer.

e indicators for caps lock (CAP), num lock (NUM) and scroll lock (SCRL).

e row and column reference for the cursor, if a source file or header file has
focus in the Text Editor.

When the status bar is visible, a check mark appears to the left of the Status Bar
command in the View menu.

Motion Library Dialog

The Ultraware Motion Library dialog lets you to quickly find and insert specific
motion library commands and C statements in a motion program.

The Motion Library is displayed when a source or header file is open; and is
hidden when source and header files are closed or not the top view windows. The
Motion Library dialog is docked to the right side of the main window by default.
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Starting Ultraware
Software

When you start the software for the first time, it prompts you to Open Last File,
xxx.udb, Open existing file, or Create new file. After you click the file to open or
create, the software scans the network for online drives.

You may need to configure your PC’s serial port settings (refer to Serial Port
Settings on page 22) and rescan the network (refer to Scanning the Network on
page 21) to verify that the software successfully locates all online network drives.

Opening an Ultraware File

The name and location of any open file is stored in memory, when you close your
software. Each time the software opens, it displays a dialog that lets you do one of
these commands.

Select Description
Open Last File, xxx.udb, and then OK Opens the most recently used Ultraware file.
Open existing file, and then 0K Open another, existing Ultraware file of your choice.
Create new file, and then 0K Open a new Ultraware file.
Cancel Open Ultraware without an active file in the Workspace
window.
TIP A new file is held in temporary storage until saved.

Scanning the Network

When the software opens, it conducts a search of the network for all connected
drives. The Scan For On-Line Drives dialog displays the progress of the online
node scan (0...255), and the specific task the software is currently undertaking
(for example, Scanning Node or Attaching to Node).

Click Stop Scanning to stop the scanning for and attaching to online drives.

The On-Line Drives branch of the Workspace window displays each drive
detected. Because the software does not automatically update the Workspace
window, click Rescan from the Tools menu to display the list of drives that are
currently online.
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Upgrading Drive Firmware

Serial Port Settings

After you open the software for the first time, you may change the configuration
of the personal computer’s serial port and baud rate settings. The default settings
are COM1 and 38400. Perform these steps to change the settings.

1. Click Serial Port from the Tools menu.

2. In the PC Communications Setup dialog box, type the appropriate serial
port settings.

IMPORTANT  Ultra5000 drives support only the format 8 data bits, no parity.
Ultra3000 drives do not support the 57600 bps rate.

You can use the software interface to upgrade the firmware for an online drive.
Use the Upgrade Firmware command (in the File menu) to open the Firmware
Upgrade dialog box, where you can perform a flash upgrade to the firmware of a
drive appearing in the On-Line Drives branch of the Workspace window. Before
issuing the Upgrade Firmware command, be sure to first obtain a copy of the new
firmware and any related instructions.

Perform these steps to upgrade firmware in the Firmware Upgrade dialog box.
1. Click the drive for firmware upgrade from the list of On-Line Drives. If a

drive name has been left blank, it is identified as <Unnamed Drive>.

2. Enter the pathname of the new firmware file. Either type in the pathname,
or use the browse button (marked with an ellipsis) to navigate to the new
firmware file. (The new firmware file must have an extension of .hex.)

3. Click Begin Load. The software informs you of firmware upgrade progress
using both a progress bar and status messages.

IMPORTANT Click Cancel to stop the firmware upgrade. However, If you cancel the
firmware upgrade while it is in progress, the selected drive ceases to be
functional. Thereafter, the selected drive can be used only to complete a
subsequent firmware upgrade.

If drivers are to be installed, also see Installing Drivers on page 145.
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Common Commands for Ultra Drive
Configuration

Introduction This chapter describes show to configure both an online and an offline drive. It
also describes how to copy or move it to an offline Ultraware file, or how to copy
and paste an offline drive (in an Ultraware file) onto an existing online drive,
thereby overwriting the online drive’s settings. It also explains how to use drag-
and-drop to accomplish the copy and paste process in a single step.

Topic Page
Introduction 23
Opening Ultraware Software 24
Creating, Opening and Saving Ultraware Files 25
Creating a New Drive 28
Importing and Exporting a Drive 28
Working in the Workspace Window 30
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i Before you create a new offline drive, you must first create an Ultraware file to
pening Ultraware y y
Software

contain the new drive. When Ultraware opens for the first time, a window similar
to the one below appears. Selecting any radio button causes the action described
below.

Ultraware E

Ultraware requires a . udb" file to store off-line data.

Do pou want to:
&' Open Last Fils: Flying Cutoff.udb
' Open existing file...

 Create new file

Cancel | Help |

* Click Open Last File: <filename> and then click OK to open the most
recently used Ultraware file.

* Click Open existing file and then click OK. The Open window will

appear, and you can navigate to and open a previously saved Ultraware file.

* Click Create new file and then click OK to create a new, empty file.

TIP A new file is stored in temporary storage, and the Workspace icon
displays Unsaved until the file is saved with a filename.

* Click Cancel to exit the window without opening an Ultraware file.

The selected Ultraware file, if any, is displayed in an Off-Line branch of the
Workspace window.
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i i An Ultraware file is a container that can hold any number or combination of
Creating, Opening and n Ul o : y number or combina
: : oftline Ultra3000 and Ultra5000 drives, projects and their children. An
sa‘"ng Ultraware Files Ultraware file is distinguished by its extension of .udb.

Creating a New Ultraware File

To create a new Ultraware DataBase (.udb) file, perform these steps.

1. Open an Ultraware file using one of these options:
¢ Click New in the File menu.
e Click the New icon in the File toolbar.
e Press the Cerl + N keys.

IMPORTANT [f an Ultraware file is already open, a Save Changes window
opens and requires a response before the request to open a new
file executes.

Choose one of these commands.

e Yes - Saves the open file under the filename in the designated
location. Saves the open file under the filename in the
designated location.

e No - Discards the changes to the open file.

e (ancel - Aborts the new Ultraware file, leaving the previous
file open.

2. A new Ultraware file, titled Unsaved, appears in the Workspace under On-
Line Drives.

f5 Ultraware - Workspace M=l E3
File Edit “iew Inzet Program Tool: Commands ‘window Help

[ Unsaved
Ready IDLE NUM

3. The Ultraware file can be populated with drives as described in Creatinga
New Drive on page 28, and saved under a name using the directions in
Saving an Ultraware File on page 27.
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Opening an Existing Ultraware File

To open an existing Ultraware file, perform these steps.

1. Open an existing Ultraware file using one of these options:
¢ Click Open in the File menu.
¢ Click the Open icon in the File toolbar.
e Press the Curl + O keys.

IMPORTANT  If an Ultraware file is already open, a Save Changes window
opens and requires a response before the request to open a new
file executes.

Choose one of these commands.

e Yes - Saves the open file under the filename in the designated
location. Saves the open file under the filename in the
designated location.

e No - Discards the changes to the open file.

e (Cancel - Aborts the new Ultraware file, leaving the previous
file open.

2. Perform these steps in the Open dialog box.

Open HE:

Laok jn: Ia Ulraware j gl Eﬁ
(1 gce
0 includs

I Imwventony

2 Lib

Files of type: IUItraware Databaze [*.udb) j Cancel |

a. Navigate to and click the name of the Ultraware file to open.

b. Click Open.

The selected Ultraware file appears in the Workspace window. If the
Workspace window displayed a previously opened Ultraware file, the
selected Ultraware file is displayed.
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Saving an Ultraware File

To save all changes made to a drive or a project, perform these steps.

1. Choose one of these options.
¢ Click Save in the File menu
e Click the Save icon in the File toolbar
e DPress the Cerl + S keys
2. Click Save As in the File menu to open the Save As dialog box.

Save As

[ 2]
Save in: I 4 Irvventany =

] Uwi_3000

Save as ype: IUItraware Databaze [*.udb) j Caticel |

3. Type or click a file name in the Save As dialog box.

Navigate to the location where the new Ultraware file should be stored.

5. Click Save.

TIP Save As saves the entire Ultraware database (.udb) file to a

new name.
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Creating a New Drive

Importing and Exporting a
Drive

With an Ultraware file open in the Workspace window, you can add a new offline
Ultra3000, UleraS000, or Kinetix 3 drive.

To add a new drive, perform these steps.
e Click Ultral500, Ultra3000, Ulera5000, or Kinetix 3 in the Insert Menu.

e Right-click the Ultraware file, and then-click the drive type (Kinetix 3,
Uleral500, Ulera3000, UltraS000).

A new drive appears in the Workspace window.

The name of the new drive is Drive or (if Drive already exists) Drivern, where 7 is
the lowest positive integer that creates a unique drive name for the specific drive
model. For example, two 2098-DSD-005 drives may be named Drive and Drivel,
and two 2098-DSD-005X drives may also be named Drive and Drive 1.

You can import an existing, previously configured drive to an Ultraware file using
the File menu’s Import command.

Only drives that have been previously exported, using the File menu’s Export
command, can be imported. Exportinga drive saves it as an User data eXchange
File with a .uxf extension.

Exporting a Drive
To Export a drive, perform these steps.

1. Click a drive branch.

2. Do one of these actions to open the Export To dialog box.
¢ Click Export in the File menu.
¢ Right-click the drive branch, and click Export in the menu.

Export To: EHE
Save in: Ia Ultraware j il IE_ =

gcc
inchuds
Lib

File name: ||

Save I
j Cancel |

3. Type or click a name for the drive in the Export To dialog box.

Save as ype; IUser data ekchange File [F.usf]

4. Navigate to a location where the file should be exported.

5. Click Save.

The exported file is saved as an User data eXchange File (with an .uxf extension).
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Importing a Drive

To Import a previously exported drive, performs these steps.

1. Click the offline Ultraware file.

2. Do one of these actions to open the The Import From window.
e Click Import in the File menu.

 Right-click the Ultraware file, and then click Import from the pop-up

menu.

Import From:

Look jn: I = Ulaware

goco
include
Lo

File hame: I

Open I

Files of lype: IUser data eXchange File [*uxf]

™ Open as ead-only

j Cancel |

3. In the Import From window, navigate to and click the User data eXchange
File (.uxf) that contains the desired drive settings.

4. Click Open to display the imported drive in the offline Ultraware file.
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Working in the Workspace You can use the Edit menu commands to Cut, Copy, Paste and Delete/Erase
Window items in the Workspace window. You can also use a Drag and Drop function in
place of Cut and Paste.

Cut

The Cut command removes selected items from the Workspace window. Any
item cut from the Workspace window replaces any other item previously cut (or

copied) and stored on the clipboard.

These Workspace window items cannot be cut.
¢ an On-Line Drives branch
e adrive in the On-Line Drives branch
e an Ultraware file
e any child branch of a drive

e aprogram (with an .exe extension) for a project in an offline Ultraware file
To Cut an item from the Workspace window, perform these steps.

1. Click a Workspace window item (other than one of those listed above).

2. Do one of these actions.
Click Cut in the Edit menu.
Click Cut from the pop-up menu.

Simultaneously press the Curl + X keys.
Click the Cut icon in the Edit toolbar.

3. A message box asks you if you wish to continue. Click OK to cut or
Cancel.
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Copy

The Copy command copies selected items from the Workspace window. Any
branch or item copied in the Workspace window replaces any other branch or
item previously copied (or cut) and stored in the clipboard.

The following Workspace window items cannot be copied:
e An Ultraware file
e Child branches of a drive.

To copy an item in the Workspace window, perform these steps.

1. Click a Workspace window item (other than one of those listed above).

2. Do one of these actions.
* Click Copy in the Edit menu.
* Right-click on a drive in the Workspace window, then click Copy from
the pop-up menu.
e Simultaneously press the Ctrl + C keys.
* Click the Copy icon in the Edit toolbar.

Paste

The Paste command inserts a previously copied or cut Workspace window item
or branch into the selected location of the Workspace window.

When pasting into the Workspace window, three results can occur:

e Ifthe selected Workspace window item is of the same type as the item to be
pasted, the pasted item replaces the selected item.

e Ifthe selected Workspace window item is a parent branch that must always
have one child of the same type as the item to be pasted, the pasted item
replaces the selected branch's child of the same type.

e Ifthe selected Workspace window branch can have multiple child branches
of the same type as the item to be pasted, the pasted item:

— replaces a child branch with the same name as the pasted item, or

— isadded as an additional child branch, if no other child branch shares

the pasted item's name.

Any Workspace window item can be selected to receive a pasted item, except
these items:

e asource (.c) file

e aheader (.h) file
e child branches of an Ultra3000 drive.
e some child branches of an Ultra5000 drive
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To paste an item in the Workspace window, perform these steps.

1. Click a Workspace window branch in which to paste the item.

IMPORTANT The Workspace window branch selected can not be any of these
branch types.
e anon-line drive
e achild project in the archives
e asource (.c)file
e aheader (.h) file
e achild or the children of an Ultra3000 drive

2. Do one of these actions.
e Click Paste in the Edit menu.

* Click on a branch drive in the Workspace window, then right-click
Paste from the pop-up menu.

e Click Paste from the pop-up menu.
e Simultaneously press the Cerl + V keys.

e Click the Paste icon in the Edit toolbar.

If you are pasting an item into the Workspace window that replaces
another item of the same name, a message box asks if you wish to continue.

3. Click OK to paste, or Cancel to quit.

Delete

The Delete command removes selected branches or items from the Workspace
window. The deleted item is permanently destroyed. The Delete command
cannot be reversed by an Undo command.

These Workspace window items cannot be deleted.
¢ an On-Line Drives branch
e adrive in the On-Line Drives branch
e an Ulcraware file
¢ an immediate child item branching directly from a drive

* an exccutable program child (with an .exe extension) of an offline project
To delete an item from the Workspace window, perform these steps.

1. Click a Workspace window item (other than one of those listed above).

2. Do one of these commands.
e Click Delete in the Edit menu.
¢ Click Delete in the pop-up.
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e Click the Erase icon in the Edit toolbar.

3. Click OK to delete or Cancel in the message box that appears.

Drag and Drop

You can use the drag-and-drop method to copy and move a Workspace window
branch or item to other locations within the Workspace window. The drag-and-
drop method combines the Cut, Copy and Paste commands, as follows:

e the drag-and-drop method copies a Workspace window branch or item
that can be both copied using the Copy command, and pasted using the
Paste command.

e the drag-and-drop method moves a Workspace window branch or item
that can be both cut using the Cut command, and pasted using the Paste
command.

To use the drag-and-drop method to copy a Workspace window branch or item:

1. Place the cursor arrow on a Workspace window branch or item that can be
copied and hold down the left mouse button.

2. Drag the selected Workspace window branch or item to the desired
destination. One of two things happens:

e If the item can be copied, the pointer continues to appear as an arrow
and a + (plus) sign appears to the right of the arrow (for as long as you
continue drag the item over a place in the Workspace window where it

may be dropped).

e Ifthe item cannot be copied, or if you are dragging the item over a part
of the Workspace window where it may not be dropped, the arrow is
replaced by a circle with a line through it.

3. Release the mouse button when you arrive at the Workspace window
location where you want to copy the Workspace window branch or item.
The result is the same as if you had Copied then Pasted it to this location.

To use the drag-and-drop method to move a Workspace window or item:

1. Place the cursor arrow on a Workspace window or item that can be cut and

hold down both the left mouse button and the Ctrl key.

2. Drag the selected Workspace window or item to the desired destination.

One of two things occurs:

e If the item can be cut, the pointer continues to appear as an arrow (for
as long as you continue drag the item over a place in the Workspace
window where it may be dropped).

e If the item cannot be cut, or if you are dragging the item over a part of
the Workspace window where it may not be dropped, the arrow is
replaced by a circle with a line through it.
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3. When you arrive at the Workspace window location where you want to
move the item, release both the mouse button and the Ctrl key. The result
is the same as if you had Cut then Pasted it to this location.
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Configuring the Ultra3000 Drive

Introduction This chapter describes how to configure your Ultra3000 drive to an operational

mode.

Also described are these Ultra3000 drive interface options:
* homing
e oscilloscope
e drive tuning
e drive monitoring

e motor and encoder diagnostic routines
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Understanding the Follower Window 64
Understanding the Indexing Window 66
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Understanding the Motor Window 73
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Understanding the Encoders Window 86
Understanding the Digital Inputs Window 95
Understanding the Digital Outputs Window 99
Understanding the Analog Outputs Window 103
Understanding the Monitor 105
Understanding the Oscilloscope Window 108
Understanding Ultra3000 with DeviceNet 112
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Understanding the Service Information Window 135
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COI'Iﬁglll'i ng the Ultra3000 Each Ultra3000 drive in the Workspace window has these child branches or

D "ve windows:
* Operation Modes

Analog

Preset

Follower

Indexing

Homing

Indexing and Homing operation modes are available only for drive types
whose catalog numbers end in X (for example, 2098-DSD-005X).

e Motor

e Tuning

e Encoders

e Digital Inputs
e Digital Outputs
¢ Analog Outputs
e Monitor

* Oscilloscope

e Faults

e DeviceNet

e Service Information

Except for the Monitor windows, all of a drive’s child branches can and must be
configured in a Properties window.
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Configuring Properties for the Ultra3000 Drive

To configure the properties for an Ultra3000 drive or one of its child branches,
perform these steps.

1. In the Workspace window, click the drive branch to configure.
2. Do one of these:
e Click Properties from the Edit menu.

e Right-click the drive in the Workspace, and click Export from the pop-

l.lp menu.
e Double-click the drive branch.
TIP If the drive is a SERCOS drive, only those parameters, status and

direct commands appropriate for a SERCOS drive are displayed.

A Properties window, such as the Drive Properties window displayed
below, appears for the selected drive branch.

§ Uw_3000 (O]
Parameter Value Units “elocty Contral Panel. ..
I Mame Lhy_3000 Current Cortral Panel...
I Puite sy = Enabled Inclexing Control Panel....
I Motor Miodel Clear Faults
I Motor Forward Dir Mormal
Dizplayed Units Metric Reset Drive
Operation Modes Reszet EEPROM to Factory Settings
Machine Cycle
Communications
Current Limits
Position Limits
Speed Functions
Position Functions
Display Precision
Motor Encoder Units
Auxiliary Encoder Units
|
Status Value Units
Drive Enabled Q
In Position (;)
In Position Yindow: Q
Up To Speed [9]
In Speed YWindow: Q
Zero Speed 9]
Pas Current Limit Q
Meg Current Limit (;)
Bus Powver Q
Bus “oltage 1] “olts
¥ Show Status
o e mans Setup... | Rewvert | Cloze | Help |
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3. To configure properties for the selected drive branch, use the features of
the Properties window as follows.

Section Description

Parameters Located in the upper left part of the Properties window. Type or
click settings in the parameter fields to configure the drive branch.

Commands Located in the upper right part of the Properties window. Click any
button to issue the associated command. Click Show Commands,
below, to display command buttons. Not every drive branch has
associated commands.

Status Located beneath the Parameters and Commands sections. By
default, these fields display the online status of the selected drive
branch. Click Setup to open a window where you can customize the
status to be displayed. Status fields are read-only. Click Show
Status to display the status section.

Note: Status values for offline drives may not be meaningful.

Show Status Displays status for the drive branch.

Show Commands Displays commands for the drive branch. Commands can be
executed only for online drives. This selection is dimmed if no
commands are associated with the selected drive branch.

Setup Opens the Monitor Setup window, where you can customize the
status display.

Refer to Understanding the Monitor on page 105 for more
information about using the Monitor window.

Revert Returns parameter settings to the values they had when you first
opened this window.

Close Closes the window.

Help Displays online help for this window.

The remainder of this chapter describes the process of entering and editing drive
configuration settings, the status are displayed by default for each drive branch
when the drive is online, and the commands available to a user for each drive
branch when the drive is online.
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Understandi ng the The Properties window for the Ultra3000 Drive branch looks like this.
U Itra3000 D rive B ra nch fy Ultraware - [UwW_3000]
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Chapter3  Configuring the Ultra3000 Drive

Use this Ultra3000 window to:

e configure the parameters for an offline or an online drive

e monitor the status of an online drive

e cexecute commands that clear faults, reset the drive or reset the EEPROM

 open the Control Panel windows, where you can issue commands that

control drive motion

If the drive is a SERCOS drive, with its SERCOS interface active, the drive is
displayed with a small “S” next to the drive icon. The software displays a custom
workspace tree and property windows, limiting the display appropriately for a

SERCOS drive.

You can edit parameters for both an online and an offline drive. However, you
can monitor status and execute direct commands (executed through the
Ultraware interface) only for an Ultra3000 drive in the On-Line Drives branch.

The following parameters apply to the Ultra3000 Drive window.

Parameter

Description

Name

The name of the drive, up to 32 characters long.

Note: The drive name is displayed in the title bar of the windows
relating to this drive.

Auto Motor Iden

Select:

e Enabled: Causes the drive to read motor parameters from an
intelligent encoder, or

e Disabled: Causes the drive to read motor parameters from a
Motor Model selected, below.

Motor Model

The model of the motor to be controlled by the drive. Selecting a
motor model from the drop-down list sets its parameters in the
Motor window.

Note: For an online drive, you must disable the drive before you
can edit its Motor Model parameter.

Note: Ultraware software ships with a utility that lets you create
custom motor configurations. Use that utility to add customized
motor selections to the Motor Model list.

Motor Forward Dir

Click either:

* Normal: a positive direction move increases the encoder count.

e Reverse: a positive direction move decreases the encoder
count.

Displayed Units

Click a unit of measure for position, velocity, and acceleration

displays:

Metric:

e units for rotary motors are: counts (position), rpm (velocity), rpm
per second? (acceleration);

e units for linear motors are: meters (position), meter per second
(velocity), and meter per second? (acceleration).

English:

e units for rotary motors are: counts (position), rpm (velocity), rpm
per second? (acceleration);

e units for linear motors are: incheg (position), inches per second
(velocity), and inches per second” (acceleration).,

User: displays measurements in terms defined by the user in the

Units section, below.

Operation Modes
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Parameter Description

Operation Mode The drive's command source.

Note: An online drive must be disabled before you can edit its
Operation Mode parameter.

Selections include:

e Analog Current Input: a +/- 10 volt analog input provides the
current command.

® Analog Position: a +/- 10 volt analog input provides the position
command.

e Analog Velocity Input: a +/- 10 volt analog input provides the
velocity command.

e Follower: Auxiliary Encoder: a quadrature encoder provides a
position command signal input to the drive.

e Follower: Step/Direction Input: Step and Direction inputs
provide a position command signal input to the drive.

e Follower: Step Up/Step Down Input: Step Up and Step Down
inputs provide a position command signal input to the drive.

e Indexing: (only for Indexing drives) Up to 64 indexes can be
configured in the Indexing window. The combination of Preset
Select Lines 0, 1, 2, 3, 4 and 5, in the Digital Inputs window,
determines the Index (0 — 63) that is selected.

Refer to Understanding the Digital Inputs Window on page 95
for more information about how to assign a Preset Select Line
to a Digital Input.

e Preset Current: a preset Current provides the current command.
Up to 8 Preset Current values can be set in the Preset window.
The combination of Preset Select Lines 0, 1 and 2 in the Digital
Inputs window, determines the Preset Current (0 —7) that is
selected.

Refer to Understanding the Digital Inputs Window on page 95
for more information about how to assign Preset Select Line
functions to a Digital Input.

e Preset Position: a preset Position provides the position
command. Up to 8 Preset Position values can be set in the
Preset window. The combination of Preset Select Lines 0, 1 and
2 in the Digital Inputs window, determines the Preset Position
(0 —7) that is selected.

Refer to Understanding the Digital Inputs Window on page 95
for more information about how to assign a Preset Select Line
to a Digital Input.

e Preset Velocity: a Preset Velocity provides the velocity
command. Up to 8 Preset Velocity values can be set in the
Preset window. The combination of Preset Select Lines 0, 1 and
2 in the Digital Inputs window, determines the Preset Velocity
(0—7) that is used for the velocity command.

Refer to Understanding the Digital Inputs Window on page 95
for more information about how to assign Preset Select Line
functions to a Digital Input.

Operation Mode Override The connected drive's command source that is used when the
Operation Mode Override input is active. The Operation Mode
Override input is assigned to a digital input in the Digital Inputs
window.

Note: See Operation Mode, above, for an explanation of the
available selections.
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Parameter

Description

Machine Cycle

Enable or disable a Single-Turn Absolute encoder.

e Fnabled: to cause the SRS encoder to be used as an absolute
feedback device

e Disabled: to cause the SRS encoder not to be used as an
absolute feedback device. (Default)

Note: This parameter is visible only if the offline motor selection
or online motor has an SRS/SRM encoder.

Enable or disable Position Rollover:

e Enabled: to cause the position variable to rollover to zero when
it exceeds the specified size. (Default)

e Disabled: to cause the position variable to rollover only when it
exceeds 2147483647 counts, or its equivalent in other units.

Note: This parameter is disabled when Single-Turn Absolute is

enabled.

Size: Type a rollover value in counts. This is an integer at which
the next increment of a position variable will be the value of zero
(0).

Note: This parameter is disabled when Single-Turn Absolute is
enabled, and is automatically set to one revolution.

Communications

Drive Address

The drive's communication port address - an integer from 0 to 255
- used in multiple axis applications. For single axis applications,
this value is usually set to 0. The drive must be reset before it
recognizes an edited drive address.

Note: Communication port parameters can be set in the PC
Communications Setup dialog box, that is opened using the Tools
menu Serial Port command.

Broadcast Address

The address used by a host PC or PLC to issue a single broadcast
command to all connected Ultra3000 drives. The drive does not
send a response to commands received with the broadcast
address.

Note: If a drive's Broadcast Address and Drive Address are set to
the same value, that drive treats all commands as normal, point-
to-point commands, and sends a response to all commands it
processes.

Baud Rate

Baud rate setting for the drive.

Note: The drive's Baud Rate must be the same as the PC's Baud
Rate (set in the PC Communications Setup dialog box) if the PC
and drive are to successfully communicate.

Refer to Serial Port Settings on page 22 for restrictions.

Frame Format

Specify the drive's communication port packet framing format.
Note: The drive's Frame Format must be the same as the PC's
Format (set in the PC Communications Setup dialog box) if the PC
and drive are to successfully communicate.
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Parameter

Description

Current Limits

Positive

The drive's positive current limit value.

Note: The value entered here is divided by the lesser of
intermittent drive current rating and intermittent current rating of
the motor, and is stored on the drive as a percentage. If a different
motor is selected for the drive, with a different current capacity,
this parameter value changes.

Durlng runtime, the drive limits positive current to the lesser of:
o the Positive Current Limit (this value),

e the analog current limit Input (an analog input of the drive that
limits current proportionately to its value),

e the Intermittent Current rating of the drive (a fixed value, hard-
coded into the drive), or

e the Intermittent Current rating of the motor (stored in the motor
database).

Negative

The drive's negative current limit runtime value.

Note: The value entered here is divided by the lesser of
intermittent drive current rating and intermittent current rating of
the motor, and is stored on the drive as a percentage. If a different
motor is selected for the drive, with a different current capacity,
this parameter value changes.

During runtime, the drive limits negative current to the lesser of:

¢ the Negative Current Limit (this value),

e the analog current limit Input (an analog input of the drive that
limits current proportionately to its value),

e the Intermittent Current rating of the drive (a fixed value, hard-
coded into the drive), or

e the Intermittent Current rating of the motor (stored in the motor
database).

Position Limits

Positive Decel Distance

The stopping distance used when the drive encounters a positive
overtravel limit.

Negative Decel Distance

The stopping distance used when the drive encounters a negative
overtravel limit.

Enable Soft Limits

Select:

e On: Causes the drive to compare the motor feedback position to
the Positive and Negative Soft Limits to determine if the drive
has exceeded an overtravel limit.

o (ff: Turns off software overtravel limit checking.

Positive Soft Limit

If the motor feedback position is greater than this value, the drive
has exceeded the soft overtravel limit.

Negative Soft Limit

If the motor feedback position is less than this value, the drive has
exceeded the soft overtravel limit.

Speed Functions

Zero Speed

This value creates a plus or minus (+/-) range, or window, around
the zero velocity. If the motor feedback velocity falls within this
range, the Zero Speed flag is (or remains) set.

Note: You can assign the Zero Speed, In Speed Window or Up To
Speed flags to digital outputs and control execution of your
process based on the state of these flags.

In Speed Window

This value creates a plus or minus (+/-) range, or window, around
the programmed velocity. If the motor feedback velocity falls
within this range, the In Speed Window flag is (or remains) set.

Up to Speed

This value sets a velocity level. If the motor feedback velocity is
greater than or equal to this value, the Up To Speed flag is (or
remains) set.
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Parameter

Description

Position Functions

In Position Size

The maximum amount of position error that permits the In Position
and the In Position Window flags to be (or remain) set.

In Position Time

The minimum length of time the position error must be less than
the In Position Size value, for the In Position and the In Position
Window flags to be (or remain) set.

Posn Compare 1 Type

Specify the type of comparison that will determine if the Posn

Compare 1 flag should be set. Either:

e Greater Than: the flag will be set if the motor feedback position
is greater than the Posn Compare 1 value.

e |ess Than: the flag will be set if the motor feedback position is
less than the Posn Compare 1 value.

¢ Within Window: the flag will be set if the motor feedback
position is greater than Posn Compare 1 Min and less than
Posn Compare 1 Max.

e Qutside Window: the flag will be set if the motor feedback
position is less than Pasn Compare 1 Min or more than Posn
Compare 1 Max.

Note: This parameter is supported in firmware revision 1.29 and
higher.

Posn Compare 1

Enter the position, in counts, that is compared to the motor
feedback position to determine if the Posn Compare 1 flag should
be set.

Posn Compare 1 Min

Enter the minimum position, in counts, that will be compared to
the motor feedback position to determine if the Posn Compare 1
flag should be set.

Note: Displayed if Posn Compare 1 Type is set to Within Window
or Qutside Window.

Posn Compare 1 Max

Enter the maximum position, in counts, that will be compared to
the motor feedback position to determine if the Posn Compare 1
flag should be set.

Note: Displayed if Posn Compare 1 Type is set to Within Window
or Qutside Window.

Posn Compare 1 Polarity

The type of comparison that determines if the Posn Compare 1

flag should be set. Either:

e (reater Than: the flag is set if the motor feedback position is
greater than the Posn Compare 2 value.

e Less Than: the flag is set if the motor feedback position is less
than the Posn Compare 2 value.

Note: Replaced with Posn Compare 1 Type starting with firmware
revision 1.29.

Posn Compare 2 Type

The type of comparison that will determine if the Posn Compare 2

flag should be set. Either:

e (reater Than: the flag will be set if the motor feedback position
is greater than the Posn Compare 2 value.

e |ess Than: the flag will be set if the motor feedback position is
less than the Posn Compare 2 value.

e Within Window: the flag will be set if the motor feedback
position is greater than Posn Compare 2 Min and less than
Posn Compare 2 Max.

e Qutside Window: the flag will be set if the motor feedback
position is less than Posn Compare 2 Min or more than Posn
Compare 2 Max.

Note: This parameter is supported in firmware revision 1.29 and
higher.

Posn Compare 2

Enter the position, in counts, that is compared to the motor
feedback position to determine if the Posn Compare 2 flag should
be set.
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Parameter

Description

Posn Compare 2 Min

Enter the minimum position, in counts, that will be compared to
the motor feedback position to determine if the Posn Compare 2
flag should be set.

Note: Displayed if Posn Compare 2 Type is set to Within Window
or Outside Window.

Posn Compare 2 Max

Enter the maximum position, in counts, that will be compared to
the motor feedback position to determine if the Posn Compare 2
flag should be set.

Note: Displayed if Posn Compare 2 Type is set to Within Window
or Outside Window.

Posn Compare 2 Polarity

Specify the type of comparison that determines if the Posn

Compare 2 flag should be set. Either:

e Greater Than: the flag is set if the motor feedback position is
greater than the Posn Compare 2 value.

e Less Than: the flag is set if the motor feedback position is less
than the Posn Compare 2 value.

Note: Replaced with Posn Compare 1 Type starting with firmware
revision 1.29.

Display Precision

Velocity Precision

The number of characters displayed to the right of the decimal
point for velocity values.

Position Precision

The number of characters displayed to the right of the decimal
point for position values.

Acceleration Precision

The number of characters displayed to the right of the decimal
point for acceleration values.

Current Precision

The number of characters displayed to the right of the decimal
point for current values.

Motor Encoder Units

Velocity Label

When User is selected for Displayed Units, this is the user-defined
label for velocity values relating to the motor encoder. Limited to
16 characters in length.

Velocity Scale

When User is selected for Displayed Units, this is the user-defined
conversion factor used to convert velocity values, relating to the
motor encoder, into user units. In counts per second per user unit.

Position Label

When User is selected for Displayed Units, this is the user-defined
label for position values relating to the mator encoder. Limited to
16 characters in length.

Position Scale

When User is selected for Displayed Units, this is the user-defined
conversion factor used to convert position values, relating to the
motor encoder, into user units. In counts per user unit.

Acceleration Label

When User is selected for Displayed Units, this is the user-defined
label for acceleration values relating to the motor encoder. Limited
to 16 characters in length.

Acceleration Scale

When User is selected for Displayed Units, this is the user-defined
conversion factor used to convert acceleration values, relating to
the motor encoder, into user units. In counts per second squared
per user unit.
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Parameter

Description

Auxiliary Encoder Units

Velocity Label

When User is selected for Displayed Units, this is the user-defined
label for velocity values relating to the auxiliary encoder. Limited
to 16 characters in length.

Velocity Scale

When User is selected for Displayed Units, this is the user-defined
conversion factor used to convert velocity values, relating to the
auxiliary encoder, into user units. In counts per second per user
unit.

Position Label

When User is selected for Displayed Units, this is the user-defined
label for position values relating to the auxiliary encoder. Limited
to 16 characters in length.

Position Scale

When User is selected for Displayed Units, this is the user-defined
conversion factor used to convert position values, relating to the
auxiliary encoder, into user units. In Counts per user unit.

Acceleration Label

When User is selected for Displayed Units, this is the user-defined
label for acceleration values relating to the auxiliary encoder.
Limited to 16 characters in length.

Acceleration Scale

When User is selected for Displayed Units, this is the user-defined
conversion factor used to convert acceleration values, relating to
the auxiliary encoder, into user units. In counts per second
squared per user unit.

The following status is displayed by default for an Ultra3000 drive in the On-
Line Drives branch of the Workspace window.

Status

Description

Note: All ON status have a value of 1; all OFF status have a value of 0.

Drive Enabled ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

In Position ON indicates position error has been less than the In Position Size

setting for longer than the In Position Time setting, and the speed is
less than the Zero Speed setting.

In Position Window

ON indicates position error has been less than the In Position Size
setting for longer than the In Position Time setting.

Up To Speed ON indicates motor velocity feedback is greater than the Up To
Speed setting.

In Speed Window ON indicates motor velocity feedback falls within the range of
programmed velocity +/- the Speed Window value.

Zero Speed ON indicates the motor velocity feedback value is less than the

Zero Speed setting.

Pos Current Limit

ON indicates the current of the drive is limited by the Positive
Current Limit, above.

Neg Current Limit

ON indicates the current of the drive is limited by the negative
Current Limit, above.

Bus Power

ON indicates power is applied to the DC Bus.

Bus Voltage

The present measure of Bus voltage.
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The following commands can be executed for an Ultra3000 Drive window that is
in the On-Line Drives branch. These commands are explained in these sections.

Command Description

Velocity Control Panel Opens the Velocity Control Panel window.

Refer to Velocity Control Panel Window on page 50 for more
information about how to set a drive's velocity command and
monitor its motor velocity or current.

Current Control Panel Opens the Current Control Panel window.

Refer to Current Control Panel Window on page 52 for more
information about how to set a drive's current command and
monitor its motor velocity or current.

Indexing Control Panel Opens the Indexing Control Panel window. (Only for Indexing
drives.)

Refer to Indexing Control Panel on page 54 for more information
about how to set one of sixty-four possible indexes, monitor the
status of the selected index, and send direct commands to the
selected drive.

Clear Faults Attempts to clear all drive faults.

Reset Drive Resets, or reboots, the hardware and firmware for a drive.

Reset EEPROM to Factory Resets a drive's parameters by reinitializing them to factory default

Setting settings. Stored faults and the Time in Service clock remain
unchanged

Customize the window for your Ultra3000 Drive branch by selecting one or
more of these commands:

¢ Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.
e Click Setup to open the Monitor Setup window shown on page 105,

where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Velocity Control Panel Window

The Properties window for the Velocity Control Panel looks like this.

=18] x|
Parameter Value Units
Velocity C 0 RPM
i 13 Revsis"2
[~ Show Status
Dl hovibaenas Setup... | Revert | Cloze | Help |

Use the Velocity Control Panel window to directly set the drive's velocity in a
temporary velocity mode.

Opening the Velocity Control Panel will stop any motion commands originating
from the drive's normal operation mode, set in the Kinetix 3 Drive window.

JAN

ATTENTION: The Velocity Control Panel commands override the normal
operation mode. The motor will move in response to Velocity Control
Panel commands!

The Jog Forward and Jog Reverse commands of the Velocity Control Panel
are not changed by the Command Polarity selection in the Kinetix 3 Drive
Window. They always behave as though the Command Polarity were set to
Normal.

The Velocity Control Panel has these parameters, status, and direct commands.

Parameter

Description

Velocity Command The speed at which the motor will turn when the Jog Forward or

Jog Reverse command executes, provided that the drive is online
and enabled.

The range is 0...6000 rpm for rotary motors (0...6000 millimeters
per second for linear motors). The default is 50.

Acceleration

Displays the maximum rate of acceleration (or deceleration) the
drive uses to ramp up (or down) to the commanded velocity when
velocity changes.

50 Rockwell Automation Publication 2098-UM001G-EN-P - February 2011



Configuring the Ultra3000 Drive Chapter 3

The following statuses can be displayed from the Velocity Control Panel window
of an online drive.

Status Description

Drive Enabled ON indicates that the power stage of the drive is enabled.

For the power stage to be enabled:

e the drive cannot have any faults, and

e any digital inputs configured as a Drive Enable must be active,
and

e the drive must be set to Enabled, in the Commands menu.

Note: The Drive Enabled status has a value of 1 when ON, and 0

when OFF
Velocity — Motor Feedback The actual motor velocity.
Current — Motor Feedback The actual motor current.

TIP The drive will ramp up, or ramp down, to the commanded velocity at the
rate of acceleration set in the Acceleration Limits in the Kinetix 3 Drive
window.

Command Description
Set to Zero Sets the Velocity Command to zero.
Enable Drive Enables the power stage of a drive.
Disable Drive Disables the power stage of a drive.
Clear Faults Clears all drive faults.
TIP Closing the window returns the drive to its normal operating mode, but

the software is disabled. To make the drive operational, click the drive
and then the Enable command as instructed in the Windows" message.

Customize the Velocity Control Panel window for your Ultra3000 Drive by
selecting one or more of these commands:

e Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

¢ Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

¢ Click Revert to return parameter settings to the values they held when you
opened this window.
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Current Control Panel Window

The Properties window for the Current Control Panel looks like this.

Drivel - Current Control Panel

Parameter Yalue Units Set to Zero I
Current Command m Amps Enable Drive

Dizahle Drive

Clear Faults

Status Value Units
Drrive Enabled )
“Welocity - Motor Feedback 0.00 RPM
Current - Feedback 0.00 Amps

W Show Statug

o Sl EhmiE e Setup... | Rewvert | Cloze | Help |

Use the Current Control Panel window to directly set the drive's current
command and monitor actual motor velocity or current. In support of these
functions, you can also:

e zero the drive’s current,

e enable or disable a drive, and monitor the drive's enabled or disabled status,
or

e reset all drive faults.

The commands you execute override any motion commands originating from the
drive's normal operation mode, set in the Ultra3000 Drive window.

ATTENTION: The Current Control Panel commands override the normal
operation mode. The motor moves in response to Current Control Panel
commands!

The Current Control Panel has these parameter, status, and direct commands:

Parameter Description

Current Command The current, in Amperes, that is sent to the motor when the
Current Mode command executes, provided that the drive is
online and enabled.
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The status can be displayed from the Current Control Panel window of an online

drive.
Status Description
Drive Enabled ON indicates that the power stage of the drive is enabled. For

the power stage to be enabled:

e the drive cannot have any faults, and

e any digital inputs configured as a Drive Enabled must be
active, and

e the drive must be set to Enabled, in the Commands menu.

Note: The Drive Enabled status has a value of 1 when ON, and 0

when OFF.

Velocity — Motor Feedback

The actual motor velocity.

Current — Feedback

The actual motor current.

These commands can be executed from a Current Control Panel window of an

online drive:

Command Description
Set to Zero Sets the Current Command to zero.
Enable Drive Enables the power stage of a drive.
Disable Drive Disables the power stage of a drive.
Clear Faults Resets all drive faults.
TIP Closing the window returns the drive to its normal operating mode,

but the software is disabled. To make the drive operational, click the
drive and then the Enable command as instructed in the Windows'

message.

Customize the Current Control Panel window for your Ultra3000 Drive by
selecting one or more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

 Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you

opened this window.

Rockwell Automation Publication 2098-UMO001G-EN-P - February 2011 53



Chapter3  Configuring the Ultra3000 Drive

Indexing Control Panel

The Properties window for the Indexing Control Panel looks like this.

&2 Drivel - Indexing Control Panel
Parameter Start Index I
Inciex Mumber |0 Start Haming I
Stap Homing
Enakle Drive
Disahle Drive
Clear Faults I
Define Home I
Status Value Units
Drrive Ensbled (:3
Position Command 1} Counts
Actuzl Position 0 Counts
Biatch Court 0
In Mation o
In Dl o
Sequence Complete (:)
In Posttian Q
At Home o
¥ Sheow Status
7| Show Bommands Setup... | Fiewvert | Claze | Help |
TIP The Indexing Control Panel is available for online or offline Ultra drives

having the indexing feature. For example, A drive type with a catalog
number ending in X (for example, 2098-DSD-005X) will appear in the New
Drive Select window.

The Indexing Control Panel permits the user to use one of sixty-four possible
indexes, monitor the status of the selected index, and send direct commands to
the selected drive.

Use the Indexing Control Panel window to:
e Start or stop the execution of an indexed motion command.
e Start or stop homing.

Enable or disable a drive.

Reset all drive faults.

Define the motor’s home position.

The commands you execute override any motion commands originating from the
drive's normal operation mode, set in the Ultra3000 Drive window.

ATTENTION: The Indexing Control Panel commands averride the normal
operation mode. The motor moves in response to Indexing Control Panel
commands!
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The Indexing Control Panel has these parameter, status, and direct commands:

Parameter

Description

Index Number

The number (0...63) of the indexed motion command,
configured in the Indexing window, that starts when you use the
Start Index.

The status can be displayed from the Indexing window of an online drive:

Status

Description

Drive Enabled

ON (illuminated) indicates that the power stage of the drive is

enabled. For the power stage to be enabled:

e the drive cannot have any faults, and

e any digital inputs configured as a Drive Enable must be
active, and

e the drive must be set to Enabled, in the Commands menu.

Note: The Drive Enable status has a value of 1 when ON, and 0
when OFF.

Position Command

The motor's commanded position, relative to the Home position
of zero.

Actual Position

The motor's actual position, relative to the Home position of
Z€r0.

Batch Count

The number of iterations remaining in the execution of the
index.

In Motion ON (illuminated) indicates the motor is moving in response to an
indexed motion command.
Note: The In Motion status has a value of 1 when ON, and 0
when OFF.

In Dwell ON (illuminated) indicates the motor is holding position and

waiting the commanded dwell time.

Note: The In Dwell status has a value of 1 when ON, and 0 when
OFF.

Sequence Complete

ON (illuminated) indicates that all iterations of the index have
been completed.

Note: The Sequence Complete status has a value of 1 when ON,
and 0 when OFF.

In Position

ON (illuminated) indicates the position error has been less than
the In Position Size setting for longer than the In Position Time
setting, and the speed is less than the Zero Speed setting, as
configured in the Ultra3000 Drive window.

Note: The In Position status has a value of 1 when ON, and 0
when OFF.

At Home

ON (illuminated) indicates the position command value is zero,
which is by definition the Home position.

Note: The At Home status has a value of 1 when ON, and 0
when OFF.
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These commands can be executed from the Indexing window of an online drive:

Command

Description

Start Index

Begins execution of the indexed motion command (0 - 63) specified
in the Index Number parameter.

Start Homing

Begins execution of the homing sequence as defined in the Homing
window.

Stop Homing

Stops execution of the homing sequence.

Enable Drive

Enables the power stage of a drive.

Disable Drive

Disables the power stage of a drive.

Clear Faults

Clears all drive faults.

Define Home

Sets the Motor encoder feedback to the Home Position as defined
in the Homing window.

Note: Absolute indexes cannot be executed until home has been
defined.

TIP

Closing the window returns the drive to its normal operating mode, but
the software is disabled. To make the drive operational, click the drive
and then the Enable command as instructed in the Windows" message.

Customize the Indexing Control Panel window for your Ultra3000 Drive by
selecting one or more of these commands:

 Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.
* Click Setup to open the Monitor Setup window as shown on page 105,

where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Drive Report

Use the Drive Report command to generate a text file in the Client Area. The text
file lists the parameter settings for the selected Ultra drive. Once created, you can
print a copy of the Drive Report.

To execute the Drive Report command, perform these steps.

1. In the Workspace window, click Ultra0 drive.

2. Right-click to display a pop-up menu, and then click Drive Report from
the pop-up menu.

Use the Drive Report's text editor window to:
e display all the parameter settings for the selected Ultra3000 drive.
e print all the parameter settings for the selected Ultra3000 drive.

In addition to the Cut, Copy, Paste, Delete, Print, commands, these commands
apply to the Drive Report text editor window:

Command Description

Find Search for text in the source (.c) or header (.h) file.

Find Next Find the next occurrence of header file or source file text -
sought by the previous Find command.

Replace Search for and replace the text in a source (.c) or header (.h) file.

Select All Select all the text in the selected source (.c) or header (.h) file.

Toggle Bookmark Set or remove a bookmark (a blue dot) in a selected line of code

for a source (.c) or header (.h) file.

Next Bookmark Locate the next bookmark (a blue dot) appearing in a selected
line of code for a source (.c) or header (.h) file.

Previous Bookmark Locate a bookmark (a blue dot) that appears above the cursor in
the selected source (.c) or header (.h) file.

Clear All Bookmarks Remove all bookmarks (blue dots) that have been set in a source
(.c) or header (.h) file.
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Switching the SERCOS Interface

A SERCOS interface to the Ultra3000 may be activated and deactivated through
Ultraware software. When the SERCOS interface is active, Ultraware software
shows the drive as a SERCOS drive with a limited set of subtopics. An active
SERCOS interface requires primary control and communication with the drive
be assigned to the SERCOS controller. However, Ultraware software permits you
to deactivate the SERCOS interface. If you deactivate the SERCOS interface,
Ultraware software recognizes the drive with full communication and control
capabilities, including reactivating SERCOS control and communication.

To Deactivate the SERCOS Interface

1. Right-click the SERCOS drive icon, ﬂ.ﬁ( , and then click Deactivate

Sercos from the pop-up menu.
2. Click OK to reset the drive as non-SERCOS drive.
3. Wait several seconds for the software to scan and recognize the drive.
When the SERCOS interface is deactivated, the drive may be configured through

Ultraware software. Reactivating the SERCOS interface passes control of the
drive from Ultraware software to the SERCOS controller.

To Activate the SERCOS Interface

1. Right-click the drive icon, EI'EH{, and then click Sercos Activation.
2. Click OK to reset drive as a SERCOS drive.
3. Verify the drive icon changes to a SERCOS drive.

When the SERCOS interface is activated, the drive is controlled by the SERCOS
controller, and Ultraware software maps the drive with the SERCOS drive icon.
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Understanding the Analog The Properties window for the Analog branch looks like this.

Window
Parameter Value Units Remove Yelocity Input Offzet
[ |[Velocity Command Input Remove Current Input Offset
I ety Seele 3300 (AR Remove Position Input Offset
I Welocty Offzet o millivolts
I AccelDecel Limits  |Inactive
| |Aces!Limi 13 Revais"2
Decel Limit 13 Revaiz"2
|E| Current Command Input
I Current Scale 0.7s Ampsivolt
Current Offzet o millivalts
=] |Position Command Input
Position Scale 1000.0 Courtzivolt
Position Offzet o millivalts
Status Value Units
Analog Command In a millivalts
¥ Show Status
o Sl B Setup... | Revert | Cloge | Help |

Use the Analog window to:

e set Analog Velocity, Current and Position Command Input drive
parameters for an online or offline drive,

* monitor the status of the incoming Analog Command for an online drive,
and

e cxecute commands that remove Velocity, Current and Position Input
Offsets for an online drive.

These parameters govern drive operations when the Operating Mode is set to
Analog Velocity Input, Analog Position Input or Analog Current Input, in the
window.

Parameter Description

Velocity Command Input

Velocity Scale The drive's velocity input scale value. This value indicates the
change in velocity per Volt of change in the Analog Command
Input.

Note: This parameter is stored on the drive as a percent of
motor maximum speed. The range is -20...20 %/V. The default
setting is 10%. The displayed units remain [velocity]/Volt, where
velocity depends on the motor type (rotary or linear set in the
Motor window, and the Units setting in the Ultra3000 drive
window.

Velocity Offset The drive's velocity input offset value. This value indicates the
offset of the Analog Command Input. It has a range of -
10000...10000 mV.

Accel/Decel Limits Indicates the state of the Acceleration and Deceleration Limits,
below, for the Analog Command Input in the drive, either:
e Active
¢ |nactive

Accel Limit If Accel/Decel Limits is set to Active, this is the drive's

acceleration limit when the drive is in Analog Velocity Input
mode and the Analog Command Input changes. It has a range of

0...1123"-1] counts per second?.
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Parameter (Continued)

Description

Deceleration Limit

If Accel/Decel Limits is set to Active, this is the drive's
deceleration limit when the drive is in Analog Velocity Input
mode and the Analog Command Input changes. It has a range of

0...[(23")1] counts per second?.

Current Command Input

Current Scale

The drive's current input scale value. This value indicates the
change in current per Volt of change in the Analog Command
Input.

Note: This parameter is stored on the drive in units of percent of
peak current. The range, as a percentage, is -40...40 %/V. Peak
current is the minimum of the drive intermittent current rating
and the motor intermittent current rating. This peak current
scaling is consistent with the scaling of the Positive and
Negative Current limits. The default setting is 10%.

Current Offset

The drive's current input offset value. This value indicates the
offset of the Analog Command Input. It has a range of
-10,000...10,000 mV.

Position Command Input

Position Scale

The drive's position input scale value. This value indicates the
change in position per Volt of change in the Analog Command
Input. It has a range of 32,767.. .- 32,767 counts/V.

Position Offset

The drive's position input offset value. This value indicates the
offset of the Analog Command Input. It has a range of
-10,000...10,000 mV.

You can edit Analog parameters for both an online and an offline drive. However,
you can monitor status and execute direct commands (executed through the
Ultraware interface) only for a Analog window that is the child of an online drive.

The status is displayed by default for an Analog window of an online drive:

Status

Description

Analog Command In

The Analog Command Input value before the scale and offset
are applied.

These commands can be executed for an Analog window that is stored in the On-

Line Drives branch:

Command

Description

Remove Velocity Input Offset

This command automatically measures the existing offset of the
Analog Command Input, and resets the Velocity Offset value to
eliminate the offset.

Remove Current Input Offset

This command automatically measures the existing offset of the
Analog Command Input, and resets the Current Offset value to
eliminate the offset.

Remove Position Input Offset

This command automatically measures the existing offset of the
Analog Command Input, and resets the Position Offset value to
eliminate the offset.

Customize the Analog window for your Ultra3000 Drive by selecting one or

more of these commands:

* Click Show Status to display or hide the Status pane.
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¢ Click Show Commands to display or hide the Commands pane.

e Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

¢ Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the Preset The Properties window for Presets looks like this.

Window
[ F arameter ¢ vawe | umts |
=] |Preset Velocities

Preset 0 i} RPM
Preset 1 o RPh
Preset 2 i} RPM
Preset 3 o RPh
Preset 4 o RPhd
Preset 5 o RPh
Preset 6 o RPh
Preset 7 o RPh

=] |Preset Velocity Input Limits
AccelDecel Limts | Active

Accelerstion 13 Rewvsiz"2
Deceleration 13 Rewvalz"2
] |Preset Currents
Preset 0 0.0 Amps
Preset 1 0.0 Amps
Preset 2 0.0 Amps
Preset 3 oo Amps
Preset 4 0.0 Amps
Preset 5 on Amps
Preset 6 0.0 Amps
Preset 7 on Amps

Preset Position 0 Setup
Preset Position 1 Setup
Preset Position 2 Setup
Preset Position 3 Setup
Preset Position 4 Setup
Preset Position 5 Setup
Preset Position 6 Setup
Preset Position 7 Setup

0 & 5| & 5| & =5 &5

Position 0 Courts
“elocity a0 RPM
Accelerstion 13 Rewvsiz"2
Deceleration 13 Rewvsiz"2
™| Shov Status
St | Revert | Cloge | Help |

™| Shovw Eonmmatids

Use the Preset window to configure:
* up to cight preset velocity values
* up to eight preset current values, and

* up to eight preset position values.

Preset parameters control drive operation when the Operating Mode is set to
Preset Position, Preset Velocity or Preset Current, in the Ultra3000 Drive
window.

Note: Preset gearing parameters are set in the Follower window
shown on page 64.

The drive uses the preset position value, preset velocity value, or preset current
value selected by the Preset Select Lines 0, 1 and 2 as set in the Digital Inputs
properties window.
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The digital input's Preset Select Line binary values are as follows:
e DPreset Select 0 = 1 if active, 0 if not.
e DPreset Select 1 = 2 if active, 0 if not.

e DPreset Select 2 = 4 if active, 0 if not.

If a Preset Select Line is not assigned to a digital input, the Preset Select Line is
considered inactive.

If you want to use only a single gear ratio, only set the Gear Ratio for Preset 0, and

do not assign the Preset Select 0, 1 or 2 to any digital inputs.

TIP Binary values for an active digital input's Preset Select Lines 3, 4 and 5 do

not apply to this calculation.

The Preset window has no associated status or direct commands. The Preset
window has these parameters:

Parameter ‘ Description

Preset Velocities

Preset 0 through 7 ‘ The drive's preset velocity values.

Preset Velocity Input Limits

Accel/Decel Limits Indicates the state of the Acceleration and Deceleration Limits,
below, for the drive Preset Velocity, either:
e Active
¢ |nactive

Acceleration If Accel/Decel Limits is set to Active, this is the drive's

acceleration limit when:

e the drive is in Preset Velocity operation mode (as set in the
Ultra3000 Drive window) and

e changes in the Preset Select Line 0, 1 or 2 settings result ina
change to a higher Preset Velocity value.

This value has a range of 0 ...2,147,483,647 counts per

secondZ.

Deceleration If Accel/Decel Limits is set to Active, this is the drive's

deceleration limit when:

e the drive is in Preset Velocity operation mode (as set in the
Basic Drive Setup window) and

e changes in the Preset Select Line 0, 1 or 2 settings resultin a
change to a lower Preset Velocity value.

This value has a range of 0...2,147,483,647 counts per secondZ.

Preset Currents

Preset 0 through 7 The drive's preset current values.
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Parameter Description

Preset Position 0 — 7 Setup

Position Type the fixed position to where the motor should travel. It has a
range of - 2,147,483,647...2,147,483,647 counts.
Velocity Type the commanded velocity used to move to the preset

position. It has a range of 0...2,147,483,647 counts per second.

Acceleration Type the acceleration rate used to change to a higher velocity.
The value has a range of 0...2,147,483,647 counts per second’.

Deceleration Type the deceleration rate used to change to a lower velocity.
The value has a range of 0...2,147,483,647 counts per second?.

Click Revert to return parameter settings to the values they held when you
opened this window.

Understandi ng the Follower The Properties window for Followers looks like this.

WI n d OW 3, Drive - Follower Hi=] &3
Parameter Value Units
Slewe Limit Enable  |Inactive
Sleswy Limit 13 Revaiz"2
=] |Gear Ratios {Master:Follower)
Preset 0 1:1
Preset 1 11
Preset 2 11
Preset 3 11
Preset 4 11
Preset 3 11
Preset 6 11
Preset 7 11
™| Shiov Status — :
] 5o Command: Setup,.. | i Revert ! Cloze | Help |

Use the Follower window to configure up to eight preset gear ratios.

Follower parameters control drive operation when the Operating Mode is set to
one of these follower types:

e Follower: Master Encoder
 Follower: Step / Direction

e Follower: Step Up / Step Down
in the Ultra3000 Drive window.

The drive uses the preset gear ratio (0 —7) reflecting the cumulative binary values
of the Preset Select Lines 0, 1 and 2 that are selected in the Digital Inputs
window. The digital input Preset Select Line binary values are as follows:

e DPreset Select 0 = 1 if active, 0 if not.
e DPreset Select 1 = 2 if active, 0 if not.

e DPreset Select 2 = 4 if active, 0 if not.
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If a Preset Select Line is not assigned to a digital input, the Preset Select Line is

considered inactive.

TIP Binary values for an active digital input's Preset Select Lines 3, 4 and 5

do not apply to this calculation.

The Follower window has no associated status or direct commands. The Follower
window has these parameters:

Parameter

Description

Slew Limit Enable

Indicate whether the drive's Slew Limit is:
e Active
* |nactive

Slew Limit

The drive acceleration limit when the master changes speed. It
has a range of 0...2,147,483,647 counts per second?.

Gear Ratios (Master:Follower

-~

Preset 0—7

Eight preset drive gear ratios. Each preset value represents the
ratio of the counts of master input counts to motor encoder
counts.

The master input counts value has a range of 1...32,767 counts,

and the motor encoder counts value has a range of
- 32,767...32,767 counts.

Click Revert to return parameter settings to the values they held when you

opened this window.
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Understanding the |ndexing The Properties window for Indexing looks like this.
Window

- Indexing [_ [Of=]
Parameter Value Units Indexing Contral Panel... I

Auto Start Indexing off
Abort Index Decel 13 Rewsiz 2
Index 0 Setup

Index 1 Setup

Index 2 Setup

Index 3 Setup

Index 4 Setup

Index 5 Setup

Index & Setup

Index 7 Setup

Index & Setup

Index 9 Setup

Index 10 Setup

Index 11 Setup

Index 12 Setup

Index 13 Setup

Index 61 Setup
Index 62 Setup

HEHEEHEEHEEHEHEEHEHEEHEEH®HE®HE

Index 63 Setup
Status Value Units

Selected Index o

Batch Count o

In Mation 9]

In Dwell [¥]

At Home Q

Sequence Complete Q

Within Position Yinclow: Q

In Position (:,)

Position Command o Counts

Actual Position o Counts
¥ Show Status
ol S Cmanes Setup... | Revert | Cloze | Help |

Use the Indexing window to:
e configure up to sixty-four indexes (0 — 63), and

e open the Indexing Control Panel where you can:

start and stop execution of the index command

start and stop homing

enable or disable a drive, and

monitor the execution of an index.

An index controls drive operation by executing preconfigured motion
commands.

An index controls drive operation when Operating Mode is set to Indexing, in
the Ultra3000 Drive window. The drive uses the index whose number (0 — 63)
reflects the cumulative binary values of the Preset Select Lines 0, 1, 2, 3,4 and 5,
that are selected in the Digital Inputs window.
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The digital input Preset Select Line binary values are as follows:

e DPreset Select 0 = 1 if active, 0 if not.

e DPreset Select 1 = 2 if active, 0 if not.

e DPreset Select 2 = 4 if active, 0 if not.

e DPreset Select 3 = § if active, 0 if not.

e DPreset Select 4 = 16 if active, 0 if not.

e DPreset Select S = 32 if active, 0 if not.

If a Preset Select Line is not assigned to a digital input, the Preset Select Line is

considered inactive.

These parameters, status and commands apply to Indexing:

Parameter

Description

Auto Start Indexing

When this field is set to ON, the drive begins executing the
selected index whenever the drive enables.

Abort Index Deceleration

The deceleration used to stop motion when the Stop Index input
terminates an index move.

Index 0 to 63 Setup

Mode

The type of move commanded:

e Absolute: moves from its starting position to the specified
Position, below.
Note: The axis must be homed before the drive can execute
an absolute index

¢ |ncremental: moves from its starting position the specified
Distance, below.

e Jog: moves from its starting position a distance not to exceed
the specified Maximum Distance, below.

¢ Registration: moves from its starting position the specified
Distance, below, provided that the Registration Sensor input
is not detected. If the Registration Sensor input is detected,
the move is adjusted so that the end position is determined
by the Registration Distance setting, below. The Registration
Distance value must be larger than the deceleration distance,
or the move is not adjusted.

Distance

For Incremental and Registration mode moves, the relative
distance the motor travels. It has a range of -2,147,483,647...
2,147 483,647 counts.

Absolute Direction

For Absolute mode moves, the direction of travel when Position

Rollover is Enabled.

e Bi-directional: moves to the desired position using shortest
path. (default)

e Forward Uni-directional: moves to the desired position going
forward.

e Reverse Uni-directional: moves to the desired position going
reverse.

Position

For Absolute mode moves, the fixed position to which the motor
travels. It has a range of -2,147,483,647...2,147,483,647
counts.

Maximum Distance

For Jog mode moves, the maximum distance the motor travels.
It has a range of -2,147,483,647...2,147,483,647 counts.

Batch Count

The number of times the indexed move must execute. If it is set
to 0, the indexed moves continuously execute. It has a range of
0...65,535.
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Parameter

Description

Dwell

The amount of time the drive holds position before beginning
the next index. It has a range of 0...65,535 ms.

Registration Distance

For Registration mode moves, the relative distance the motor
travels once a registration digital input is detected. It has a
range of 0...2,147,483,647 counts.

Velocity

The commanded velocity used when executing the index. It has
arange of 0...2,147,483,647 counts per second.

Acceleration

The acceleration rate used to change to a higher velocity. The
value has a range of 0...2,147,483,647 counts per second.Z.

Deceleration

The deceleration rate used to change to a lower velocity. The
value has a range of 0...2,147,483,647 counts per second.Z.

Next Index

The number (0...63) of the next indexed move to execute when
Action When Complete is not set to Stop.

Action When Complete

Thedrive'saction when the index has completed

e Start next immediately: commands execution of the Next
Index move without additional input, but after the scheduled
Dwell.

e Start next on input: commands execution of the Next Index
move the next time the Start Index input becomes active.

o Start next without stopping: commands execution of the Next
Index move without additional input and without the
scheduled Dwell.

e Stop: ends the execution of indexed move commands.

The status can be displayed from a Indexing window of an online drive:

Status

Description

Selected Index

The index currently being executed by the drive.

Batch Count

The number of iterations remaining in the execution of the index

In Motion ON indicates the motor is moving in response to an indexed
motion command.
Note: The In Motion status has a value of 1 when ON, and 0
when OFF.

In Dwell ON indicates the mator is holding position and waiting the
commanded dwell time.
Note: The In Dwell status has a value of 1 when ON, and 0 when
OFF.

At Home ON indicates the position command value is zero, which is by

definition the Home position.

Note: The At Home status has a value of 1 when ON, and 0
when OFF.

Sequence Complete

ON indicates that all iterations of the index have been
completed.

Note: The Sequence Complete status has a value of 1 when ON,
and 0 when OFF.

Within Position Window

ON indicates position error has been less than the In Position
Size setting for longer than the In Position Time setting.
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Status

Description

In Position

ON indicates the position error has been less than the In
Position Window Size setting for longer than the In Position
Window Time setting, and the speed is less than the Zero Speed
setting, as configured in the Ultra3000 Drive window.

Note: The In Position status has a value of 1 when ON, and 0
when OFF.

Position Command

The motor's commanded position, relative to the Home position
of zero.

Actual Position

The motor’s actual position, relative to the Home position of
zero.

This command can be executed from a Indexing window of an online drive:

Command

Description

Index Control Panel

Opens the Indexing Control Panel window.

Customize the Indexing window for your Ultra3000 Drive by selecting one or

more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

e Click Setup to open the Monitor Setup window as shown on page 105,

where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you

opened this window.
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Understandi ng the Homing The Properties window for Homing looks like this.

WI n d ow §.; Ultraware - [UW_3000 - Homing]
Parameter Yalue Units
Home Type To SenzoriFuyed to Marker
Auto Start Homing on Enable Inactive
Home Senzor Back-off Inactive
Homing elocity a0 RPM
Homing AccelDecel 13 Rewvsiz"2
Offzet Move Distance o Counts
Stop Home Decel 13 Revsiz"2
Home Sensor Polarity Active Going Transition
Home Position 0 Courts
Creep Yelociy 7a RPM
Home Current %alue 10 Amps
1 | |
Status Value Units
In Maticn [¥]
At Home Q
Within Pozition Window (;)
In Pozition Q
Axis Homed 9]
] St Eomm.iands Setup... | Revert | Cloze | Help |

Use the Homing window to configure the type of homing operation the drive
performs.

TIP Homing operations are performed by issuing the Start Homing command
from the Indexing Control Panel.

Homing has no associated status. Except for Copy and Paste, it has no direct
commands.

TIP A homing operation is performed by issuing the Start Homing command
in the Indexing Control Panel.

These parameters apply to Homing:

Parameter Description

Home Type The type of homing operation the drive performs:

e Home Sensor: After the active-going edge of the sensor is
detected, the drive moves the mator the Offset Move
distance from the sensor edge, reversing if necessary. The
final position becomes the new Home position.

e Home to Current Value: The drive moves the motor at the
Homing Velocity until the feedback current reaches the Home
Current Value. After the Home Current Value is hit, the drive
immediately stops the motor motion and moves the Offset
Move Distance, reversing if necessary. The final position
becomes the new Home position.
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Parameter

Description

e Home to Current Value/Back to Marker: After the Home
Current Value is reached, the drive immediately reverses
motor direction and looks for the marker. After the marker is
detected, the drive moves the motor the Offset Move
Distance from the marker, reversing if necessary. The final
position becomes the new Home position. The Homing
Velocity is used for the initial motion until the current value is
reached. The Creep Velocity is used for all the remaining
motion.

¢ Home to Marker: After the marker is detected, the drive
moves the motor the Offset Move Distance from the marker,
reversing if necessary. The final position becomes the new
Home position.

¢ To Sensor/Back to Marker: After the active-going edge of the
sensor is detected, the drive immediately reverses motor
direction and looks for the inactive-going edge of the sensor.
After the inactive-going edge of the sensor is detected, the
drive looks for the marker. After the marker is detected, the
drive moves the motor the Offset Move Distance from the
marker, reversing if necessary. The final position becomes the
new Home position. The Homing Velocity is used for the
initial sensor search. After the motor decelerates to a stop
when it finds the active-going sensor edge, the Creep
Velocity is used for all the remaining motion.

¢ To Sensor/Fwd to Marker: After the active-going edge of the
sensor is detected, the drive looks for the marker. After the
marker is detected, the drive moves the motor the Offset
Move Distance from the marker, reversing if necessary. The
final position becomes the new Home position.

Auto Start Homing on Enable

Causes the drive to begin the homing procedure automatically

when the drive is enabled. Selections are:

e Active: automatically starts homing every time the drive is
enabled, and

e Active After Reset Only: automatically starts homing when a
drive is enabled, if the drive has not already been homed.

® |nactive

Home Sensor Back-off

Causes the drive to move in the direction opposite the direction

specified by the Homing Velocity setting, when the homing

procedure is started with the Sensor input active. Motion

continues in the reverse direction (moving at the Homing Accel,

Homing Decel, and Homing Velocity settings), until the Sensor

input is detected inactive, at which point the normal homing

procedure takes over.

e Active: automatically starts backoff when the input is
detected.

e |nactive: normal homing procedure occurs.

Note: This does not apply if Home to Marker is selected as the
Homing Type.

Homing Velocity

The commanded velocity used during homing. The sign of the
this value (+/-) indicates the direction of motion during homing.
It has a range of -2,147,483,647...22,147,483,647 rpm (rotary)
or counts per second (linear).

Homing Accel/Decel

The rate of acceleration and deceleration used during homing. It
has a range of 0...2,147,483,647 revolutions per second? or
counts per second.2.

Offset Move Distance

The distance the motor position is from the marker edge (or
sensor edge for Sensor only Homing Type) after the homing
sequence is complete.

It has a range of -2,147,483,647...2,147,483,647 counts.
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Parameter Description

Stop Home Decel The rate of drive deceleration (revolutions per second? or counts

per second2.) used when the Stop Homing command executes,
or by activating a Digital Input set to Stop Homing.

Home Sensor Polarity Specifies the digital input state that indicates to the drive the
Home Sensor input is active:

e Active-Going Transition, or

e |nactive-Going Transition

Home Position The home position when a homing procedure is completed.
It has a range of -2,147,483,647...2,147,483,647 counts.

Creep Velocity For the To Sensor, then Back to Marker Homing Type, the
velocity used for all remaining homing motion after the motor
decelerates to a stop when it finds the sensor edge.

Home Current Value Specifies the feedback current at which the drive stops moving
the motor at the Homing Velocity

The status can be displayed from a Homing window of an online drive:

Status Description

In Motion ON indicates the motor is moving in response to an indexed
motion command.

Note: The In Motion status has a value of 1 when ON, and 0
when OFF.

At Home ON indicates the position command value is zero, which is by
definition the Home position.

Note: The At Home status has a value of 1 when ON, and 0
when OFF.

Within Position Window ON indicates that the position error has been less than the In
Position Size setting for longer than the In Position Time setting

in the Ultra3000 Drive window.

Note: The Within Position Window status has a value of 1 when
ON, and 0 when OFF.

In Position ON indicates the position error has been less than the In
Position Size setting for longer than the In Position Time setting,
and the speed is less than the Zero Speed setting, as configured
in the Ultra3000 Drive window.

Note: The In Position status has a value of 1 when ON, and 0
when OFF.

Axis Homed ON indicates that the homing routine has completed.

Note: The Axis Homed status has a value of 1 when ON, and 0
when OFF.

Customize the Homing window for your Ultra3000 Drive by selecting one or
more of these commands:

¢ Click Show Status to display or hide the Status pane.

* Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the Motor The Properties window for Motors looks like this.
Wi n d ow Bl Ultraware - Workspace - [UW_3000 - Motor]
| Units |

- Disabled
- MPL-A4530F-H

Use the Motor window to:

e DPair a motor with an online or offline Ultra3000 drive. Once you select a
motor, the status values associated with the selected motor appears in the
Status pane of this window.

e Monitor the status that relate to the selected motor.
e Perform diagnostics on the motor.
TIP Diagnostics commands are not available for a SERCOS drive.
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These parameters, status, and commands apply to motors:

Parameter

Description

Auto Motor Iden

Select:

e Enabled: Causes the drive to read motor parameters from an
intelligent encoder, or

e Disabled: Causes the drive to read motor parameters from a
Motor Model selected, below.

Motor Model

(Only if Auto Motor Iden is disabled.) The model name of the
selected motor. Only listed motor models are valid.

Note: Ultraware software ships with a Motor Configuration
utility that lets you create custom motor configurations. Use that
utility to add customized motor selections to the Motor Model
list. Click Start, then click Programs, Ultraware and Motor
Configuration from the pop-up menus.

Total Moving Mass

(Only for linear motors) The moving mass of the motor and load
combined.

Note: The Motor Model list may not include any linear motors.
You can add linear (or other) motors using the Motor
Configuration utility, referenced in the Motor Model section,
above.

Self Sensing Current

(Only for motors with Self Sensing startup.) The percent of the
motors rated peak current to use for self-sensing startup. This
value may need to be adjusted when the motor is moving a high
inertia load.

The status is displayed by default for the Motor branch of an online drive

Status

Description

General:

Motor Model

The model name for the motor being used by the drive. If Auto
Motor Iden is enabled, this displays the motor model obtained
from the motor.

Motor Flag

Either:

e Automatic — indicates the drive automatically determines the
motor settings by communicating with the encoder.

e Standard — indicates a motor whose status settings come
preconfigured by Ultraware software.

e Custom —indicates a user-configured motor that was added
to the Motor Model list, above, using the utility that ships
with Ultraware software.

Motor Type

The type of motor selected:
e Linear
e Rotary

Torque Constant

(Only for rotary motors) The sinusoidal force constant, in
Newton meters/Ampere (N-m/A).

Force Constant

(Only for linear motors) The sinusoidal force constant, in
Newtons/Ampere (N/A).

Inertia

Rotor inertia, in Kilogram-centimeter squared (kg-cm2).

Mass

(Only for linear motors) Rotor mass, in Kilograms (kg).

Total Moving Mass

(Only for linear motors) The moving mass of the motor and load
combined, in Kilograms (kg).

Poles/Revolution

The number of motor poles per revolution.

Electrical Cycle

(Only for linear motors) The distance between motor poles, or
Magnet Pitch * 2, in meters.
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Status

Description

Integral Limits

Indicates whether the motor provides built in feedback for travel
limits:

® Yes
e No
Gear Box (Only for rotary motors) Indicates whether the motor has built-in
gearbox.
Electrical:
Rated Voltage Voltage rating of the motor in Volts.
Resistance The phase-to-phase resistance of the motor stator, in Ohms.
Inductance The phase-to-phase inductance of the motor stator, in

milliHenries (mH).

Flux Saturation at:
1/8,1/4,3/8,1/2,

5/8, 3/4,7/8, and 8/8 (100%)
of the motor peak current

Eight separate values that specify the level of flux saturation in
the motor at the specified fraction of maximum current level.

Ratings

Maximum Speed

Maximum motor output shaft speed, in revolutions per minute
(rpm) for rotary motors, and meter per second (mps) for linear
motors.

Intermittent Current

Maximum intermittent current of the motor in peak Amperes.

Continuous Current

Continuous current rating of the motor in peak Amperes.

Feedback

Encoder

The encoder type:
¢ Incremental
¢ Sine/Cosine

Commutation

The type of commutation:
e Brush

¢ Trapezoidal

e Sinusoidal

Sinusoidal Startup

The type of startup for sinusoidal commutation:
¢ Self-Sensing
e Hall Inputs

Hall Input Offset

Hall Input offset, from standard Rockwell Automation
orientation, in electrical degrees.

Lines/Revolution

Encoder lines per revolution of the output shaft.
Note: This parameter is visible only if the Type is Rotary.

Lines/Meter

Encoder lines per meter of travel.
Note: This parameter is visible only if the Type is Linear.

Thermal

Integral Thermostat

Indicates whether the motor has a built-in thermostat. Settings
are: Yes or No.

Software Protection

Indicates whether the motor thermal protection software is
activated. Settings are: Yes or No.

Rth(w-e)

Thermal resistance from the winding to the encoder, in degrees
centigrade/watt (°C/Watt).

Note: This setting applies and is visible only if Software
Protection is set to Yes.
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Status Description

Cth(w-e) Thermal capacitance from the winding to the encoder, in Watt-
seconds per degree centigrade (Watt-second/°C).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

Rth(w-a) Thermal resistance from the winding to ambient, in degrees
centigrade/watt (°C/Watt).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

Cth(w-a) Thermal capacitance from the winding to ambient, in Watt-
seconds per degree centigrade (Watt-second/°C).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

These commands can be executed for a Motor window of an online Ultra3000

drive.
Command Description
Commutation Diagnostics Verify motor commutation.

Motor Feedback Diagnostics | Verify a motor's position feedback signals.

Motor Marker Diagnostics Verify the operation of the motor marker signal.

Refresh Data Reads the motor definition information from the motor database
and reapplies it to the drive.

Note: This command is useful when a motor definition in the
motor database has been changed.

IMPORTANT The commutation diagnostics should only be performed when the motor
under test is not connected to a load. The presence of an inertial or
frictional load may cause erroneous test results.

TIP Commutation Diagnostics, Motor Feedback Diagnostics, or Motor Marker
Diagnostics commands place the drive in a special override mode that
lets wiring and motor settings to be verified. Diagnostic commands are
not available for a SERCOS drive.

Customize the Motor window for your Ultra3000 Drive by selecting one or more
of these commands:

¢ Click Show Status to display or hide the Status pane.
* Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

* Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Tuning
Window

Rockwell Automation Publication 2098-UM001G-EN-P - February 2011

The Properties window for the Tuning branch looks like this.

fim Ultraware - [UW_3000 - Tuning] ;Iglll
=5 File Edit Wiew Insett Program Tools Commands  Window Help = |ﬁ'|1|
I Parameter I Value I Units Autotuning...
= Velocity Regulator Gains Manual Yelocity Tuning...
I i 200 hanual Position Tuning...
I | 66
I D 0
E  |Position Regulator Gains
Kp 4.00
Kd .00
Hoff 100
Ki .00
Ki Zone 1000 Counts
Katf 100 %
|5 |Low Pass Filter
Enable |Enabled |
Bandwvictth [150 |Hz
Status Value Units
=] Velocity Loop
| “elocity - Motor Feedback 1] RPM
I “Yelocity - Errar 1] RPM
“elocity - Command 1] RPM
= Position Loop
I Posttion - Motor Feedback o Counts
| Posttion - Error Peak + o Counts
| Pasition - Error Peak - 0 Courts
| Posttion - Error o Counts
Pasition - Command 1} Courts
= Current Loop
Current - Feedback oo Amps
Current - U-Phaze 0.0 Amps
Current - W-Phaze oo Amps
Current - Peak + 0.0 Amps
Current - Peak - 0.0 Amps
Current - Analog Limit Input 0.0 Amps
Current - Command 0.0 Amps
Current - Average 0.0 Amps
¥ Show Status
o S B Setup... | Rewvert | Cloze | Help |

Use the Tuning window to:

 Configure Velocity and Position Regulator Gains that are used in tuning.

® Monitor Velocity, Position and Current loop status.

® Open windows where you can execute commands for autotuning, manual
position tuning and manual velocity tuning.

Ultraware software uses a nested digital servo control loop, consisting of an outer
position regulator (using proportional, integral, derivative and feedforward
gains), around an inner velocity regulator (using its own set of proportional,
integral and derivative gains).

Together, these regulators provide software control over the servo dynamics, and
stabilize the servo system.
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These parameters, status, and commands apply to this window:

Parameter

Description

Velocity Regulator Gains

P

Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. It has a range of
0...4000.

Note: Increasing the P gain improves response time and
increases the stiffness of the system. Too high a P gain value
causes instability; too low a P gain value results in loose or
sloppy system dynamics.

Integral gain for the velocity loop. The | gain generates a control
signal proportional to the integral of the velocity error. It has a
range of 0...4000.

Note: | gain improves the steady-state velocity performance of
the system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

Derivative gain value for the velocity loop. The D gain generates
a control signal proportional to measured acceleration.

It has a range of -1000...1000.

Note: Positive D gain reduces velocity overshoot, and negative D
gain should be used only in systems that exhibit mechanical
resonance.

Position Regulator Gains

Kp

Proportional gain for the position loop. The Kp gain generates a
control signal proportional to the position error. It has a range of
.32

Note: Increasing the Kp gain improves response time and
increases the stiffness of the system. Too high a Kp gain value
causes instability; too low a Kp gain value results in loose or
sloppy system dynamics.

Kd

Derivative gain for the position loop. The Kd gain generates a
control signal proportional to measured velocity. It has a range
of 0...32.

Note: Kd gain provides damping to the position loop, and can
reduce overshoot.

Kvff

Velocity Feedforward gain for the position loop. The Kvff gain
generates a feed forward signal proportional to the commanded
speed. It has a range of 0...200.

Note: Kvff gain reduces position following error. However high
values can cause position overshoot.

Ki

Integral gain for the position loop. Ki gain generates a control
signal proportional to the integral of the position error. It has a
range of 0...32.

Note: Ki gain improves the steady-state positioning
performance of the system and eliminates steady-state
positioning errors. It affects the ability to reject load
disturbances. Increasing the integral gain generally increases
the ultimate positioning accuracy of the system. However
excessive integral gain results in system instability.

Ki Zone

The region, in counts, around the commanded position where
integral gain is active. If the position error is greater than Ki
Zone, the integrator is not active. It has a range of 0...32767
counts.

Kaff

Acceleration Feedforward gain for the position loop. The Kaff
gain generates a feed forward signal proportional to the
commanded acceleration. It has a range of 0 ...200.

Note: Kaff gain reduces position following error. However high
values can cause position overshoot.
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Parameter

Description

Low Pass Filter

Enable Enable or disable the drive's low pass filter. Selections are:
e Fnabled
e Disabled
Bandwidth The connected drive's low pass filter's bandwidth. This value

indicates the cutoff frequency of the low pass filter. It has a
range of 1...992 Hz.

Note: This filter reduces noise generated by encoder resolution
or mechanical resonance in the system.

The status is displayed by default for the Tuning branch of an online drive:

Status

Description

Velocity Loop

Velocity — Motor Feedback

Actual motor velocity.

Velocity — Error

The difference between commanded motor velocity (Velocity —
Command) and actual motor velocity (Velocity — Motor
Feedback).

Velocity — Command

The commanded motor velacity.

Position Loop

Position — Motor Feedback

Actual motor position.

Position — Error Peak +

The positive peak Position Error.

Position — Error Peak -

The negative peak Position Error.

Position Error

The difference between commanded motor position (Position —
Command) and actual motor position (Position — Feedback).

Position — Command

The commanded motor position.

Current Loop

Current — Feedback

The actual current in the motor producing torque in a rotary
motor or force in a linear motor.

Current — U Phase

The current through the U-Phase of the motor.

Current — W Phase

The current through the W-Phase of the motor.

Current — Peak +

The positive peak current, as recorded by the peak detection
algorithm.

Current — Peak -

The negative peak current, as recorded by the peak detection
algorithm.

Current — Analog Limit Input

Current limit value specified by the analog current limit input.

Current — Command

The commanded current.

Current — Average

The average value of Current — Command.

These commands can be executed for a Motor branch of an online drive:

Command

Description

Autotuning

Opens the Autotuning window.

Manual Velocity Tuning

Opens the Manual Velocity Tuning window

Manual Position Tuning

Opens the Manual Position Tuning window.
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Customize the Tuning window for your Ultra3000 Drive by selecting one or

more of these commands:

 Click Show Status to display or hide the Status pane.

* Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.

Autotuning Window

Use the Autotuning window to configure autotuning parameters, start and stop
autotuning for an online drive, and monitor the Drive Enable status.

During autotuning, the drive executes an internal tuning algorithm and sets
appropriate gains automatically. The user sets the desired tuning command
parameters and selects the Start Autotune button to begin autotuning.

the Hardware and Installation manual for tuning details.

f} ATTENTION: The motor shaft moves during the tuning process! Refer to

TIP

Closing the window returns the drive to its normal operating mode, but
the software is disabled. To make the drive operational, click the drive
and then the Enable command as instructed in the Windows" message.

These parameters, status, and commands apply to this window:

Parameter

Description

Autotune Settings

Motor Direction

The direction the mator rotates during tuning:
o Bi-Directional,

e Forward Only, or

e Reverse Only.

Maximum Distance

The maximum distance the motor turns when performing
autotuning. The autotune distance should be set as large as the
application permits, so that the autotune algorithm is able to
collect sufficient data to compute new tuning gains. It has a
range of 1...2,147,483,647 counts.

Step Current

The current the drive commands when performing autotuning, in
percent of the lesser of either the drive peak current or the
motor peak current. The autotune current is normally set at
10%, but may need to be increased in the presence of large
inertias or high friction. In these systems, higher settings make
sure that the autotune algorithm is able to collect sufficient data
to compute new tuning gains. It has a range of 1...100%.
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Parameter Description

Velocity Regulator Gains

P Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. It has a range of

0...4000.

Note: Increasing the P gain improves response time and

increases the stiffness of the system. Too high a P gain value

causes instability; too low a P gain value results in loose or

sloppy system dynamics.

Integral gain for the velocity loop. The | gain generates a control
signal proportional to the integral of the velocity error. It has a
range of 0...4000.

Note: | gain improves the steady-state velocity performance of
the system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

D Derivative gain value for the velocity loop. The D gain generates
a control signal proportional to measured acceleration. It has a
range of -1000...1000.

Note: Positive D gain reduces velocity overshoot, and negative D
gain should be used only in systems that exhibit mechanical
resonance.

The status is displayed by default for an Ultra3000 drive in the Autotuning
window of the Tuning branch:

Status Description

Drive Enabled ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

Note: Drive Enable has a value of 1 when ON, and a value of 0

when OFF.
Autotune Complete ON indicates the autotune completed successfully.
Autotune Failed ON indicates the autotune failed.

These commands can be executed on an online drive using the Autotuning
window of the Tuning branch:

Command Description

Start Autotune Begins autotuning.

Stop Autotune Stops autotuning.

Clear Faults Attempts to clear all drive faults.

Customize the Autotuning window for your Ultra3000 Drive by selecting one or
more of these commands:

¢ Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Manual Position Tuning Window

Use the Manual Position Tuning window to configure manual position tuning
parameters, start and stop manual position tuning for an online drive, and
monitor the Drive Enable status.

During manual position tuning, the drive commands an internal step position
waveform and the user sets the gains manually. The user sets the desired tuning
command parameters and selects the Start Tuning button to begin manual
position tuning.

ATTENTION: The motor shaft moves during the tuning process. Ensure
that the motor is properly mounted and guarded.

TIP Closing the window returns the drive to its normal operating mode, but
the software is disabled. To make the drive operational, click the drive
and then the Enable command as instructed in the Windows' message.

The following parameters, status, and commands apply to this window:

Parameter Description

Manual Position Tuning Settings

Motor Direction The direction the motor rotates during tuning:
e Bi-Directional,

e Forward Only, or

e Reverse Only.

Distance The the amplitude of the drive's commanded position step. It
has a range of 1...32,767 counts.

Time The period of the drive's commanded position step. It has a
range of 1...32,767 ms.

Position Regulator Gains

Kp Proportional gain for the position loop. The Kp gain generates a
control signal proportional to the position error. It has a range of
0...32 in/min/mil.

Note: Increasing the P gain improves response time and
increases the stiffness of the system. Too high a P gain value
causes instability; too low a P gain value results in loose or
sloppy system dynamics.

Kd Derivative gain for the position loop. The Kd gain generates a
control signal proportional to measured velocity. It has a range
of 0...32.

Note: Kd gain provides damping to the position loop, and can
reduce overshoot.

Kff Feedforward gain for the position loop. The Kff gain generates a
feed forward signal proportional to the commanded speed. It
has a range of 0...200.

Note: Kff gain reduces position following error. However high
values can cause position overshoot.
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Parameter

Description

Ki

Integral gain for the position loop. Ki gain generates a control
signal proportional to the integral of the velocity error. It has a
range of 0...32.

Note: Ki gain improves the steady-state positioning
performance of the system and virtually eliminates steady-state
positioning errors. It affects the ability to reject load
disturbances. Increasing the integral gain generally increases
the ultimate positioning accuracy of the system. However
excessive integral gain results in system instability.

Ki Zone

The region, in counts, around the commanded position where
integral gain is active. If the position error is greater than Ki

Zone, the integrator is reset. It has a range of 0...32,767 counts.

Velocity Regulator Gains

P

Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. It has a range of
0...4000.

Note: Increasing the P gain improves response time and
increases the stiffness of the system. Too high a P gain value
causes instability; too low a P gain value results in loose or
sloppy system dynamics.

Integral gain for the velacity loop. The | gain generates a control
signal proportional to the integral of the velocity error. It has a
range of 0...4000.

Note: | gain improves the steady-state velocity performance of
the system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

Derivative gain value for the velocity loop. The D gain generates
a control signal proportional to measured acceleration. It has a
range of -1000...1000.

Note: Positive D gain reduces velocity overshoot, and negative D
gain should be used only in systems that exhibit mechanical
resonance.

The following status is displayed by default for an Ultra3000 drive in the Manual
Position Tuning window of the Tuning branch:

Status

Description

Drive Enabled

ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

Note: Drive Enable has a value of 1 when ON, and a value of 0
when OFF.

Rockwell Automation Publication 2098-UM001G-EN-P - February 2011

83



Chapter3  Configuring the Ultra3000 Drive

The following commands can be executed on an online drive using the Manual
Position Tuning window of the Tuning branch:

Command Description

Start Tuning Begins manual position tuning.
Stop Tuning Stops manual position tuning.
Clear Faults Attempts to clear all drive faults.

Customize the Manual Position Tuning window for your Ultra3000 Drive by
selecting one or more of these commands:

e Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

* Click Revert to return parameter settings to the values they held when you
opened this window.

Manual Velocity Tuning Window

Use the Manual Velocity Tuning window to configure manual velocity tuning
parameters, start and stop manual velocity tuning for an online drive, and
monitor the Drive Enable status.

During manual velocity tuning, the drive commands an internal step velocity
waveform and the user sets the gains manually. The user sets the desired tuning
command parameters and selects the Start Tuning button to begin manual
velocity tuning.

ATTENTION: The motor shaft moves during the tuning process. Ensure
that the motor is properly mounted and guarded.

TIP Closing the window returns the drive to its normal operating mode, but
the software is disabled. To make the drive operational, click the drive
and then the Enable command as instructed in the Windows" message.

The following parameters, status, and commands apply to this window:

Parameter Description

Manual Velocity Tuning Settings

Motor Direction The direction the motor rotates during tuning:
e Bi-Directional,

e Forward Only, or

e Reverse Only.

Velocity The the amplitude of the drive's commanded velocity step. It has
arange of 1...2,147,483,647 counts per second.

Time The period of the drive's commanded velocity step. It has a
range of 1...32,767 ms.

Velocity Regulator Gains
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Parameter

Description

P

Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. It has a range of
0...4000.

Note: Increasing the P gain improves response time and
increases the stiffness of the system. Too high a P gain value
causes instability; too low a P gain value results in loose or
sloppy system dynamics.

Integral gain for the velocity loop. The | gain generates a control
signal proportional to the integral of the velocity error. It has a
range of 0...4000.

Note: | gain improves the steady-state velocity performance of
the system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

Derivative gain value for the velocity loop. The D gain generates
a control signal proportional to measured acceleration. It has a
range of -1000...1000.

Note: Positive D gain reduces velocity overshoot, and negative D
gain should be used only in systems that exhibit mechanical
resonance.

Low Pass Filter

Enable Enable or disable the drive's low pass filter. Selections are:
e Enabled
¢ Disabled
Bandwidth The connected drive's low pass filter's bandwidth. This value

indicates the cutoff frequency of the low pass filter. It has a
range of 1...992 Hz.

Note: Bandwidth reduces noise generated by encoder resolution
or mechanical resonance in the system.

The following status is displayed by default for an Ultra3000 drive in the Manual
Velocity Tuning window of the Tuning branch:

Status

Description

Drive Enabled

ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

Note: Drive Enable has a value of 1 when ON, and a value of 0
when OFF.

The following commands can be executed on an online drive using the Manual
Velocity Tuning window of the Tuning branch:

Command

Description

Start Tuning

Begins manual velocity tuning.

Stop Tuning

Stops manual velocity tuning.

Clear Faults

Attempts to clear all drive faults.

Customize the Manual Velocity Tuning window for your Ultra3000 Drive by
selecting one or more of these commands:

e Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.
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e Click Revert to return parameter settings to the values they held when you
opened this window.

Understandi ng the The Properties window for Encoders looks like this.
Encoders Window

Drive - Encoders M=] &= I
-

Parameter Value Units Commutation Disgrosti
Motor Encoder Interpolation ®256
Position Feedback Source hatar Encoder
=] |Motor Encoder Output

Cutput Signal Buffered
Divider 4 Auxiliary Marker Disgnostics...

Mator Feedback Diagnostics...

Motor Marker Diagnostics...

Auxiliary Feedback Diagnostics. ..

Marker Cutput Gating ot Gated
=] |Auxiliary Encoder
Encoder Ratio (Load:Mator) 1:1

II
|
|
I Maximum Output Frequency 500 kHz
|
|
|
|

Type Rotary
Lines/Revolution 2000
l Status Value Units
H Motor Encoder
Posttion - Motor Feedback o Counts
Encoder Temperature 1] degrees C
A Y
B 9
z Y
=1 (;}
=2 (;}
=3 (;}
|= |Auxiliary Encoder
Position - Auxiliary 1] Cournts
i 9
B Y
z 2
¥ Show Status
o Sl s Setup... | Revert | Cloze | Help |

Use the Encoders window to describe the motor and auxiliary encoders. Doing
this configures the motor encoder and optional auxiliary encoder.
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This window has these parameters:

Parameter

Description

Motor Encoder Interpolation

The amount of interpolation to be used with sine/cosine
encoders:
* x4

x8

x16
x32
x64
x128
X256
x512

e x1024

For example, if a Stegmann encoder outputs 1024 cycles per
revolution and Encoder interpolation is set to x256, the drive will
use 262144 (1024 x 256) counts per revolution as the effective
feedback.

Position Feedback Source

The source for position loop feedback:
e Motor Encoder
e Auxiliary Encoder

Motor Encoder Output
Output Signal Specifies the type of encoder output from the drive:
e Buffered: The encoder input is passed through the drive
directly, without interpolation or division.
e Divided: The encoder input is divided and output. See Divider.
e |nterpolated: The interpolated encoder counts are output.
Divider Type the amount of division used for generating output encoder

signals. For example, if the Divider is set to 4, the encoder
output frequency is 1/4th the encoder input frequency.

Note: This parameter is active only if Divided is selected as the
Output Signal.

Maximum Output Frequency

The encoder output frequency limit:
¢ 500 kHz

e 1 MHz

e 4 MHz

e 8 MHz

Note: This parameter is active only if Divided or Interpolated is
selected as the Qutput Signal.

Marker Qutput Gating

Permits the drive to produce and use a more precise marker

signal. The options are:

¢ Not Gated: The drive uses and outputs the normal marker
input as received from the encoder.

e Gated with A and B: The marker output of the drive is the
logical And of the marker input from the encoder and the A
and the B inputs. This produces a more precise marker signal
for homing.

Auxiliary Encoder

Encoder Ratio (Load:Motor)

Type the ratio of encoder counts between the load encoder and
the motor encoder.

Note: This parameter is active only if the Position Feedback
Source is selected to be the Auxiliary Encoder.

Type

The type of auxiliary encoder:
e Rotary
e Linear

Lines/Revolution

Encoder lines per revolution.
Note: This parameter is visible only if the Type is Rotary.

Lines/Meter

Encoder lines per meter of travel.
Note: This parameter is visible only if the Type is Linear.
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The following status is displayed by default for an Encoders window of an online

drive:

Status

Description

Motor Encoder

Position — Motor Feedback

Actual motor position (in selected units).

Encoder Temperature

Measured temperature of the motor encoder in degrees C.

Note: This parameter is visible only if the Auto Motor Iden is
enabled.

A input channel of the motor encoder

B input channel of the motor encoder

z

Z input channel of the motor encoder

S1

Hall input S1 of the motor encoder

S2

Hall input S2 of the motor encoder

S3

Hall input S3 of the motor encoder

Auxiliary Encoder

Position — Auxiliary

Actual auxiliary encoder position (in selected units).

A

A input channel of the auxiliary encoder

B

B input channel of the auxiliary encoder

z

Z input channel of the auxiliary encoder

The following commands can be executed on an online drive using the Encoders

window:

Command

To

Commutation Diagnostics

Verify motor commutation

Motor Feedback Diagnostics’

Verify a motor's position feedback signals.

Motor Marker Diagnostics

Verify the operation of the motor marker signal.

Auxiliary Feedback
Diagnostics

Verify the operation of the auxiliary feedback signals.

Auxiliary Motor Marker
Diagnostics

Verify the operation of the motor marker signal.

Customize the Encoders window for your Ultra3000 Drive by selecting one or

more of these commands:

* Click Show Status to display or hide the Status pane.

e Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Motor Diagnostics

Provides a set of diagnostic tests for verification of an online encoder and motor.

Opening any Diagnostic window places the drive in a special override mode that
lets wiring and settings to be verified. See Diagnostic Testing Procedure on

page 3-94 for the diagnostic test procedure. The drive must be re-enabled after
the diagnostic testing is complete.

Commutation Diagnostics

Use the Commutation Diagnostics window to verify motor commutation.

IMPORTANT The commutation diagnostics should be performed only when the motor
under test is not connected to a load. The presence of an inertial or
frictional load may cause erroneous test results.

The Commutation Diagnostics window has these parameters, status, and

commands:

Parameter Description

Test Current The percentage Value for the Test Current.
Note; The value is based on a percentage of the maximum
current rating assigned to the specific motor in the Ultraware
motor database.

Statuses Description

Test Status Indicates the current status of the Commutation Diagnostics.
Possible displays include:
e Idle

e Testin Progress
Test Success
Test Failure

Test Results “ " (blank), indicates test has not yet been performed.
Test Aborted by User

Test Distance Reached

Marker Found

Wiring Changes Recommended

Feedback Resolution Error

Encoder Alignment Error

Measured Feedback Resolution | Displays the Counts/Electrical Cycle recorded during the test.

Expected Feedback Resolution Displays the Counts/Electrical Cycle assigned to the specific
motor in the Ultraware motor database.
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Statuses Description

Possible values are:

e " " (blank), nothing to report
¢ No Changes Required
¢ Move to ST Input

e Move to S2 Input

e Move to S3 Input

e Move to A Input
[ ]
°

[ ]
°

S1 Connection

S2 Connection

S3 Connection

A Connection

Move to B Input
Move to U Input
Move to V Input
Move to W Input

B Connection

U Connection

W Connection

Hall Offset Offset in 30 degree increments (0, 30, 60, ...330).
Command Description

Start Test Turns the oscilloscope trigger ON.

Stop Test Turns the oscilloscope trigger OFF.

Motor Feedback Diagnostics

Use the Motor Feedback Diagnostics window to verify a motor's position

feedback signals.
The Motor Feedback Diagnostics window has these parameters, status, and
commands:

Parameter Description

The encoder count Value for the Test Distance. The value should
be scaled according to the existing logic for scaling the Position

Test Distance

- Motor Feedback.
Statuses Description
Test Status Indicates the current status of the Motor Feedback diagnostics.

Possible displays include:
e |dle

e Testin Progress

e Test Success

o Test Failure

Test Results Possible displays include:

e " " (blank), nothing to report,

e Test Aborted by User

e Test Distance Reached

e Marker Found

e Wiring Changes Recommended
e Feedback Resolution Error

°

Encoder Alignment Error

Position - Motor Feedback Displays the Counts/Electrical Cycle recorded during the test.

90

A ON indicates a master encoder A output signal is present.
B ON indicates a master encoder B output signal is present.
Start Test Turns testing ON.

Stop Test

Turns testing OFF.
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Motor Marker Diagnostics

Use the Motor Marker Diagnostics window to verify the operation of the motor
marker signal.

The Motor Marker Diagnostics window has these parameters, status, and
commands:

Parameter Description

Test Distance The encoder count Value for the Test Distance. The value should
be scaled according to the existing logic for scaling the Position
- Motor Feedback.

Testing is started and stopped by clicking the appropriate Test
button:

e Start Test

e Stop Test

Status Description

Test Status Possible displays include:
e |dle

Test in Progress

Test Success

Test Failure

Test Results Possible displays include:

e blank (nothing to report),

Test Aborted by User

Test Distance Reached

Marker Found

Wiring Changes Recommended
Feedback Resolution Error
Encoder Alignment Error

Position - Motor Feedback Displays the Counts/Electrical Cycle recorded during the test.

Marker Position Displays the Counts/Electrical Cycle recorded during the test.

A ON indicates the presence of the master encoder's A output
signal.

B ON indicates the presence of the master encoder's B output
signal.

Marker ON indicates the presence of the master encoder's B output
signal.

Test Status Possible displays include:
e |dle

e Testin Progress

e Test Success

o Test Failure

Command Description

Start Test Turns testing ON.

Stop Test Turns testing OFF.
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Auxiliary Feedback Diagnostics

Use the Auxiliary Feedback Diagnostics window to verify the operation of the

auxiliary feedback signals.

The Auxiliary Feedback Diagnostics window has these parameters, status, and

commands:

Parameter

Description

Test Distance

The encoder count Value for the Test Distance. The value should
be scaled according to the existing logic for scaling the Position
- Motor Feedback.

Testing is started and stopped by clicking the appropriate Test
button:
e Start Test

e Stop Test
Status Description
Test Status Possible displays include:

e |dle

e Testin Progress
e Test Success

e Test Failure

Test Results

Possible displays include:

e blank (nothing to report),

Test Aborted by User

e Test Distance Reached

e Marker Found

e Wiring Changes Recommended
o

[ ]

Feedback Resolution Error
Encoder Alignment Error

Position - Auxiliary

Displays the Counts/Electrical Cycle recorded during the test.

A

ON indicates the presence of the master encoder's A output
signal.

B ON indicates the presence of the master encoder's B output
signal.

Command Description

Start Test Turns testing ON.

Stop Test Turns testing OFF.
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Auxiliary Motor Marker Diagnostics

Use the Auxiliary Marker Diagnostics window to verify the operation of the

motor marker signal.

The Auxiliary Marker Diagnostics window has these parameters, status, and

commands:

Parameter

Description

Test Distance

The encoder count Value for the Test Distance. The value should
be scaled according to the existing logic for scaling the Position
- Motor Feedback.

Testing is started and stopped by clicking the appropriate Test
button:

e Start Test

e Stop Test
Status Description
Test Status Possible displays include:

e |dle

Test in Progress
Test Success
Test Failure

Test Results

Possible displays include:

e blank (nothing to report),

Test Aborted by User

Test Distance Reached

Marker Found

Wiring Changes Recommended
Feedback Resolution Error
Encoder Alignment Error

Position - Motor Feedback

Displays the Counts/Electrical Cycle recorded during the test.

Marker Position

Displays the Counts/Electrical Cycle recorded during the test.

A ON indicates the presence of the master encoder's A output
signal.

B ON indicates the presence of the master encoder's B output
signal.

Command Description

Start Test Turns testing ON.

Stop Test Turns testing OFF.
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Diagnostic Testing Procedure

Diagnostic testing places the drive in a special diagnostics mode, that requires re-
enabling of the drive after the test is complete.

Perform testing as follows:

1. Open a Diagnostics window from either the Encoder or Motor windows.
2. Click Start Test to start this test.

3. Test Status reports the test status as the test progresses:

4

. Test Results and Recommended Changes displays the information in the
tables above.

o

Click Stop Test to halt the test.
6. Close the window.

7. Click the drive in the workspace and then Commands/Enabled (or click
Enable in the toolbar) to re-enable the drive.

94 Rockwell Automation Publication 2098-UM001G-EN-P - February 2011



Configuring the Ultra3000 Drive Chapter 3

Understanding the D|g|ta| The Properties window for Digital Inputs looks like this.

|nPUtS Wl ndOW ] uw_3000 - Digital Inputs [_[O]
Parameter Value Units
Imput 1 Lnassigned -
Input 2 Unazsigned
Input 3 Unazszigned
Input 4 Unazszigned
Input 5 Unassigned
Input & Unassigned
Imput 7 Unassigned
Imput & Unassigned
Status Value Units
Input 1 State [
Input 2 State (4]
Input 3 State (9]
Input & State (]
InpLt 5 State (]
Input & State (0]
Input 7 State [
Input 8 State (4]
¥ Show Statuz
T it i SEtup,.. | Fevert | Cloze | Help |

Use the Digital Inputs window to:
e assign digital inputs, and

* monitor the status of digital inputs.

Selecting a function in the Value selection box causes that function to become
active when the associated Digital Input becomes active.

For a SERCOS drive, the function of the digital inputs is predetermined. A
customized property window is displayed for SERCOS drives, that lets you
unassign the Drive Enable function for Input 1. The status area is also customized
to display the predetermined input functions.

you change the assignments so that Drive Enable is not assigned to any

ATTENTION: By default, Input 1 is assigned the function Drive Enable. If
A input, the drive automatically enables at system powerup.

Be aware that, in this case, the motor may start moving when powered up.

TIP Preset Selects 0 through 5 are a special case. Instead of activating a
function, Preset Selects 0 through 5 contribute a binary value when a
digital input becomes active. The drive sums the binary values and uses
the resulting integer to determine the Preset Position, Preset Velocity,
Preset Current, Preset Follower Gearing Ratio or Index to use.
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The digital input Preset Select binary values are as follows:
e DPreset Select 0 = 1 if active, 0 if not.
e Preset Select 1 = 2 if active, 0 if not.
e Preset Select 2 = 4 if active, 0 if not.
e DPreset Select 3 = § if active, 0 if not.
e DPreset Select 4 = 16 if active, 0 if not.

e DPreset Select S = 32 if active, 0 if not.

If a Preset Select is not assigned to a digital input, the Preset Select is considered
inactive.

The drive uses only the Preset Select 0, 1 and 2 binary values (yielding values 0 —
7) when the drive’s Operation mode is set to Preset Position, Preset Velocity,
Preset Current and Preset Follower (Gearing Ratio).

The drive uses all six Preset Select binary values (yielding values 0 — 63) when the
drive’s Operation mode is set to Indexing.

There are no commands associated with the Digital Inputs parameter window.
This window has these parameters and statuses:

Parameter Description

Input 1 -8 The drive's digital input assignments:

¢ Define Home: A transition to an active state causes the present
motor position to be selected as Home position. This means that
the position command is set to the Home Position, and the
position feedback is simultaneously set to its appropriate value,
according to the position error.

¢ Define Position: When this input becomes active, it sets the
Position parameter, for the Preset Position # Setup selected in
the Preset Select configuration (0...5), equal to the current drive
position.

e Disable Serial Communications: An active input inhibits the
drive's communication port operation.

e Drive Enable: An active state enables the power electronics to
control the motor.

WARNING: By default, Input 1 is
A assigned the function Drive Enable. If
you change the assignments so that

Drive Enable is not assigned to any
input, the drive automatically enables
on powerup.

Be aware that, in this case, the motor
may start moving when powered up.

e Fault Reset: A transition to an active state resets any detected
drive faults.

e Follower Enable: An active state lets the position loop to track
the position command when the drive Operation Mode is set to
a Follower mode in the Ultra3000 Drive window.

e Forward Enable: An active state permits forward commands.
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Parameter Description

e Home Sensor: An active state indicates to a homing sequence
that the sensor has been seen.

e |ntegrator Inhibit: An active state zeros the velocity loop
integrator.

¢ Negative Overtravel: An active state causes the drive to begin
decelerating the motor to bring it to a controlled stop in the
distance defined by the Negative Decel Distance as entered in
the drive window. The Negative HW Qvertravel Input output is
set. The drive will not respond to further commands to move in
the negative direction, but can be instructed to move in the
positive direction to clear the negative overtravel condition.

e (Qperation Mode Override: When active, the drive uses the
Operation Mode Qverride as the command source. \When
inactive, the drive uses the Operation Mode setting as the
command source.

e Pause Homing: An active state temporarily pauses a homing
sequence by decelerating to a stop. The state of the input is
continuously monitored to determine if the motion should be
stopped or if it may continue.

e Pause Index: An active state temporarily pauses an indexing
sequence by decelerating to a stop. The state of the input is
continuously monitored to determine if the motion should be
stopped or if it may continue.

¢ Position Strobe: An inactive state freezes the state of the motor
encoder outputs. A transition to an active state causes the drive
to output a continuous sequence of encoder counts until the
absolute position is reached on an external counter. This input is
used in conjunction with the Tracking output function.

e Positive Overtravel: An active state causes the drive to begin
decelerating the motor to bring it to a controlled stop in the
distance defined by the Positive Decel Distance as entered in
the drive window. The Positive HW Overtravel Input output is
set. The drive will not respond to further commands to move in
the positive direction, but can be instructed to move in the
negative direction to clear the positive overtravel condition.

e Preset Select 0 to 5: Used in combination to assign a Preset
Current, Preset Velocity, Preset Position, Preset Follower Gearing
Ratio or Index. Refer to the binary preset explanation, beginning
on page.

Note: The drive uses only Preset Select 0, 1 and 2 (yielding
values 0-7) when selecting a Preset Position, Preset Velocity,
Preset Current or Preset Follower (Gearing Ratio).

e Registration Sensor: A transition to an active state adjusts a
registration indexing move in progress. If the Registration
Sensor input is seen, the move is adjusted so that the end
position is the amount specified by the Registration Distance
parameter after the position where the Registration Sensor
input was seen.

Note: The Registration Distance must be larger than the
distance required to stop, or the move is not adjusted.

¢ Remove Command Offset: A transition to an active state causes
the offset of the analog COMMAND input to be measured (after
averaging), and sets the Current COMMAND Input Offset,
Position COMMAND Input Offset and Velocity COMMAND Input
Offset parameters to the negative of this value.

e Reset Drive: A transition to an active state causes the drive to do
a drive reset.
If Ultraware software is displaying the drive when this occurs, it
may report a loss of communication with the drive.
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Parameter Description

e Reverse Enable: An active state permits reverse motion.

e Start Homing: A transition to an active input state causes the to
initiate the homing routine.

e Start Indexing: A transition to an active input state begins an
indexing move.

e Stop Homing: A transition to an active state terminates a
homing sequence.

* Stop Indexing: A transition to an active state terminates an
indexing move.

Note: The Input value displays Not Assigned if there is nathing selected, Multiple if there are
multiple functions selected, or the name of the function if only one is selected.

The following status is displayed by default for an Ultra3000 drive in the Digital
Inputs window:

Status Description

Input 1 — 8 State The current state, or condition, of each digital input is depicted
by a light bulb icon, as follows:

® ON: a bright light bulb

e OFF: a darkened light bulb.

No commands are associated with the Digital Inputs window.

Customize the Digital Inputs window for your Ultra3000 Drive by selecting one
or more of these commands:

e Click Show Status to display or hide the Status pane.

* Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the D|g|ta| The Properties window for Digital Outputs looks like this
Outputs Window

Parameter Value Units Cverride Outputs . |
Output 1 -
Cutput 2 At Hotne
Cutput 3 At Hotne:
Cutput 4 At Home
Relay At Home
Brake Active Delay i} milliseconds
Brake Inactive Delay |0 millizeconds
Status Value Units
Cutput 1 State W)
Output 2 State (4]
Output 3 State [
Cutput 4 State (9]
Relay State [
¥ Show Statuz
o Sl B Setup... | Revert | Cloze | Help |

Use the Digital Outputs window to:
e assign functions to digital outputs,
e sct both active and inactive brake delays,
e monitor the status of digital outputs and the digital relay, and

¢ open other windows where you can override the state of digital outputs
and the relay.

The following parameters are associated with this window:

Parameter Description

Output1-4 The functions to be assigned to each digital output (1 — 4):
Note: If multiple functions are assigned to a digital output, the
output is active if any of the assigned functions would make it
active. The assignments are logically OR'd to determine the
output state.

e At Home: An active state indicates that the position
command is equal to the Home Position.

e At Index 0 Position: An active state indicates the commanded
motor position is equal to the position defined by Index 0.
This output functions only after the axis has been homed.

e AtlIndex 1 Position: An active state indicates the commanded
motor position is equal to the position defined by Index 1.
This output functions only after the axis has been homed.

e Axis Homed: An active state indicates that the homing
routine has completed.

¢ Brake: Used to control a motor brake. An active state
releases the motor brake. The Brake signal is the same as the
Drive Enabled signal, with the addition of the turn-on and
turn-off delays specified by the Brake Active Delay and Brake
Inactive Delay.
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Parameter

Description

Output 1—4(cont.)

e DC Bus Charged: An active state indicates that the DC bus is
energized.

e Drive Enabled: An active state indicates that the power stage
of the drive is enabled. For the power stage to be enabled, all
software and hardware enable inputs must be active, and the
drive cannot have any faults.

e End of Sequence: An active state indicates all iterations of
the index move have been completed.

e Fault Disable: An active state indicates that a fault has
occurred that caused the drive to disable.

e Forward Overtravel: An active state indicates the positive
soft limit, as defined in the Drive window under Position
Limits, has been exceeded, or the positive overtravel
hardware input has become active, or the motor's positive
integral limit (if this signal exists) has been reached.

o |n Dwell: An active state indicates the motor is holding
position in an index move and waiting for the commanded
dwell time.

e |n Motion: An active state indicates an index move is active
and the motor is moving.

e |n-Position: An active state indicates that the position error
has been less than the In Position Window Size setting for
longer than the In Position Time setting, and the speed is less
than the Zero Speed setting in the Ultra3000 Drive window.

® Neg HW Overtravel Input: An active state indicates an
integral motor overtravel switch has been encountered in the
negative travel direction.

e Negative Current Limit: An active state indicates the drive’s
negative current is being limited as set in the Drive window.

e Pos HW Overtravel Input: An active state indicates an
integral motor overtravel switch has been encountered in the
positive travel direction.

e Posn Compare 1: An active state indicates the condition
defined in the drive window, under Position Functions, for
Posn Compare 1 is true.

e Posn Compare 2: An active state indicates the condition
defined in the drive window, under Position Functions, for
Posn Compare 2 is true.

e Positive Current Limit: An active state indicates the drive’s
positive current is being limited as set in the Drive window.

e Ready: An active state indicates the drive is operational and
does not have a fault.

e Registered: An active output state indicates the Registration
Sensor has been detected and the move has been adjusted,
for this iteration of the index.

Note: The Registration Distance must be larger than the
distance required to stop or the move is not adjusted.

e Reverse Overtravel: An active state indicates the negative
soft limit, as defined in the Drive window under Position
Limits, has been exceeded, or the negative overtravel
hardware input has become active, or the motor's negative
integral limit (if this signal exists) has been reached.

e Startup Commutation Done: An active state indicates that the
drive has completed its commutation initialization algorithm.
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Parameter

Description

Output 1 —4 (cont.)

e Tracking: An inactive state indicates that the absolute
encoder position has been output and the encoder outputs
are now tracking the motor encoder inputs. This input is used
in conjunction with the Position Strobe input function.

e Up to Speed: An active output state indicates motor velocity
feedback is greater than the Up to Speed setting in the
Ultra3000 Drive window.

e Within Position Window: An active output state indicates
that the position error has been less than the Position
Functions In Position Size setting for longer than the Position
Functions In Position Time setting in the Ultra3000 Drive
window.

e Within Speed Window: An active output state indicates that
the velocity error is less than the In Speed Window setting in
the Ultra3000 drive window.

e Zero Speed: An active output state indicates that the speed is
less than the Zero Speed setting in the Ultra3000 drive
window.

Relay

The function to be assigned to the relay. The selections are the
same as for the Digital Outputs.

Brake Active Delay

The time delay between enabling the drive and activating the
Brake output, that releases the motor brake. Negative values
indicate the time that the function is activated before enabling
the drive. The value has a range of -32,767...32,767 ms.

Brake Inactive Delay

The time delay between disabling the drive and deactivating the
Brake output, that applies the motor brake. Negative values
indicate the time that the Brake output is deactivated before
disabling the drive. The value has a range of

-32,767...32,767 ms.

Note: If a drive fault occurs when a negative value is assigned
to the Brake Inactive Delay parameter, the drive is disabled and
the Brake output is activated simultaneously.

The following status is displayed by default for an Ultra3000 Drive in the Digital

Outputs window:

Status

Description

Output 1 —4 State

The current state, or condition, of each digital output is depicted
by a light bulb icon, as follows:

e ON: a bright light bulb

e (FF: a darkened light bulb.

Relay State

The current state, or condition, of the Relay is depicted by a light
bulb icon, as follows:

e (ON: a bright light bulb

e (OFF: a darkened light bulb.

The following command can be executed for a Digital Outputs window of an

online drive:

Command

Description

Override Outputs

Opens the Override Outputs window where you can:

e place individual outputs in override mode or normal mode
e turn outputs in override mode on or off

e monitor the state of the outputs
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Customize the Digital Outputs window for your Ultra3000 Drive by selecting
one or more of these commands:

 Click Show Status to display or hide the Status pane.
* Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window as shown on page 105,
where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Analog

Outputs Window

2 Uw_ 3000 - Analog Dutputs

The Properties window for Analog Outputs looks like this.

[=] E3

Parameter Value Units Owertide Output... ||
Signal ‘ostion Command hd
Scale 1638 CountsMolts
Crifset 0
Status Yalue Units
Anglog Cutput Yalue |0 millisols
¥ Show Statuz
[¥| Show Commands St | Fiesvert | Cloze | Help |

Use the Analog Outputs window to assign drive signals to analog outputs,
monitor the status of Analog Output, and open a window where you can monitor
and override the analog output value.

The Analog Outputs parameters window has these parameters:

Parameter

Description

Signal

The drive signal to be assigned to the analog output:

e Unassigned: No signals assigned to the output.

Current Average: The average value of Current Command.

Current Command: The commanded current to the motor.

Current Feedback: The actual current sent to the motor

Position Command: The commanded motor position.

Pasition Error: The difference between commanded and

actual motor position.

Position Feedback: The output of the position control loop.

e \elocity Command: The commanded motor velocity.

e \Velocity Error: The difference between commanded and
actual motor velocity.

¢ \elocity Feedback: The output of the velocity control loop.

Scale

The output scale in units per volt. It is dependent on the signal
selected. The value is reset to 0 whenever the signal selection is
changed.

Offset

The offset for the analog output. It has a range of
-10,000...10,000 mV.

The following status is displayed by default for an Ultra3000 drive in the Analog

Outputs window:

Status

Description

Analog Qutput Value

The Analog value, in millivolts, presently being output.

The following command can be executed for a Analog Outputs window of an

online drive:

Command

Description

Override Output

Opens the Analog Qutput Control window, where you can:
e edit the value of the analog output
e monitor the voltage level of the analog output.
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Customize the Analog Outputs window for your Ultra3000 Drive by selecting
one or more of these commands:

 Click Show Status to display or hide the Status pane.
* Click Show Commands to display or hide the Commands pane.

e Click Setup to open the window, where you can customize the status
display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Monitor The Monitor tool lets you set and display all or any combination of drive status
settings for a selected Ultra3000 online drive. The Monitor tool works just like
the status pane of a branch’s Properties window.

Use this window to:
e View a collection of statuses.

* Open the Monitor Setup window, to program status settings to display in
this window.

e Load a monitor previously saved.

e Save a monitor for later use.

This window has these commands:

Command Description

Format The format for displaying integer values in the monitor:

¢ Decimal (Range: 0...2,147,483,647)

¢ Hexadecimal, or

e Binary

Note: Do not create negative numbers in the Hexadecimal or
Binary format.

Reset Peaks Resets peak value parameters to zero. For example, Position
Error Peak -, Position Error Peak +, Current Peak -, Current Peak
+.

Load Opens the Monitor Load dialog box, where you can:

e Load a previously saved monitor from the list.

e Delete an existing monitor from the list.

e Save as default an existing monitor to automatically load
each time you open the Monitor window.

Save Opens the Monitor Save dialog box, where you can:

e Save a monitor, under a new or existing name, for later use.

e Delete an existing monitor from the list.

e Save as default an existing monitor to automatically load
each time you open the Monitor window.

Setup Opens the Monitor Setup window, where you set the drive
status to display in this window.

Refer to Understanding Ultra3000 Status on page 118 for a
detailed list of drive status selections.

To monitor your drives:

1. Double-click the Monitor icon in the Workspace window. The Monitor
window appears in the Client Area.

2. Click Setup to open the Monitor Setup window, where you can customize
the display of the Monitor window for the selected online Ultra3000 drive.
The window displays a tree diagram with all the status settings that can be
monitored for the selected drive.

Refer to Understanding Ultra3000 Status on page 118 for a detailed list of
drive status selections.
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3. Place a checkmark in the checkbox to the left of a status item to monitor it.

e Ifyou place a check mark beside a parent item, all its child items become
checked and their status is displayed.

¢ Ifyou remove a check mark from a parent item, check marks are
removed from all its child items and their status are not displayed.

e Ifyou place a check mark next to some - but not all - child items, the
parent item is checked, but dimmed.

Monitor Setup

=~ I

B Dirive Status

------- Analog Command In

Brake

Bus Vaoltage
Dizable Serial Communications
Diive Enabled
Drive Temperature
Fault State
Firmware Wersion

Forward Enable
Matar Temperature
Operating Mode
Operation Made Qverride
PICS Mumber
Feady
Reverse Enable

Mode Configuration
9--[]  Analog
| Analog Command [n
[0 Remaove Command Offset
i [ Preset
H-- [ Follower
H-- ] Indexing
H-- ] Haming
[ Position Signals
Paszition - Command
Position - Ermor
Paszition - Mator Feedback
Poszition - dwsiliary Encoder
In Pasgition
In Pogition YWindow
Pasition - Errar Peak -
Position - Ermor Peak +
Pasn Compare 1
Pozn Compare 2
Megative Dwertravel Input
Poszitive Overtravel Input
Megative Dwertrawvel
Positive Overtravel
=[] Welocity Signals
------- [0 Welocity - Command
------- [ “elacity - Ermar
------- [0 Welocity - Motor Feedback,
------- [ In Speed window
------- [0 Integrator Inkibit
------- [ UpToSpeed
------- [0 ZeroSpeed
t-- ] Curent Signals
t- ] Encoders
t-- ] Digital Inputs
v (1 Digital Dutputs
t-- [ Analog Dutput

t- [ Faults
(1]4 I Cancel |
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4. After you have finished selecting the status you wish to monitor, click OK
to close the Monitor Setup window.

5. The Monitor window now displays all the selected statuses:

& UwW_3000 - Monitor

I Parameter Value I Units
El  |Drive Status
Analog Command n 1] millivolts
Brake (:)
Bus Yioltage 1] Wolts
Dizable Serial Communications (:}
Drive Enabled (]
Drrive Tempersture 1] %
Fault State Drrive Enahle
Fitmeaeare Yersion 0.00
Forvweard Enable Q
hotor Tempersture 1] %
Operating Mode Analoy Position Input
Operation Mode Cwerride Q
PICS Mumber
Ready Q
Reverse Enable (:)
=] Position Signals
Posttion - Commanc 1} Courts
Position - Errar 1} Courts
Position - Maotor Feedback 1] Counts
Position - Auxiliary Encoder 1] Counts
Formnat =
Decimal - Load | Save | Reset Peaks | | Setup.. Claze | Help |
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Understanding the

Oscilloscope Window

The Properties window for the Oscilloscope looks like this

F Ultraware - [UW_3000 - Dscilloscope] M=l E3
File Edit Wiew Insert Program Tools Commands ‘Window Help == x|
Property | Value | Units
Channel A
InpLt Sigral Output 1 State
Scale Type Manual
Scale 10.00
Oftset 1.00
Channel B
Input Signal |Ir| Position ‘
Scale Type | &uto
Channel C
Input Signal |Unass\gned ‘
Scale Type | &uto
Channel D
Input Signal |Faut Disabie |
Scale Type |Same As ChC ‘
Sweep Parameters
Sample Period 1.00 mEec
Samples per division 32
Trigger Source Unassigned
Trigoer Moce Immediate:
Trigger Threshold il
Trigger Status Idl=
a
Oms 003ms 015 ms 0.25ms 0.35ms 045 ms 0.55ms 065 ms 0.75ms 0B5ms 085ms
Arm Trigger y-axis Labels:
Run Cantinuous IDEfﬂ‘-”I j
Stop Triggering
¥ Show Properties
i Save | Revert | Close | Help |
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Use the Oscilloscope window to trace one of four drive signals by:

 Configuring the oscilloscope by selecting a the drive signal to trace.

* Executing commands that run the oscilloscope's tracing function

continuously or in response to the configured trigger.

* Monitoring the oscilloscope as it traces the selected drive signal.
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The Oscilloscope window has these parameters and commands associated with it:

Parameter

Description

Channel A, B, Cand D

Input Signal

The drive signal to assign to the selected Channel (A, B, C or D)
from the Channel Setup dialog box that opens when you click
the down arrow to the right of this input box.

Note: The resolution of this signal may be confusing if Velocity
Feedback is selected. See the topic Velocity Motor Feedback
Resolution for information on how resolution is derived for
various motor and feedback combinations.

Scale Type

Scale Types are:

e Auto

Manual

Same As ChA (available for Channels B,C and D)
Same As ChB (available for Channels C and D), or
Same as ChC (available for Channel D only)

Scale

The amplitude of the selected channel input signal that can be
displayed between gridlines of the oscilloscope, in the units of
the drive signal. It is dependent on the signal selected. If the
Scale is left at its default value of 0, The data automatically
scales to fit the graph.

Note: Visible only if Scale Type is Manual.

Offset

The trace offset for the selected Channel Input. Its range
depends on the signal selected. A value of zero places the zero
value of the signal at the middle grid line. A nonzero offset
shifts the trace up or down so that the offset value is positioned
at the middle grid line.

Note: Visible only if Scale Type is Manual.

Sweep Parameters

Sample Period

The time, in milliseconds, between samples that constitute a
trace. The horizontal resolution of the oscilloscope is 128
samples. (For example, selecting a sample period of 1.0 ms
results in 128 ms of data being displayed.)

Note: The Sample Period has a resolution of 0.125 ms.

Samples per Division

Number of samples per division. For example, 32 samples per
division will result in 4 horizontal divisions.

Trigger Source

The drive signal that sets off the trigger and begins tracing the
selected channel signal, upon the occurrence of the Trigger
Mode at the Trigger Threshold. See Input Signal for a list of
available Trigger Source selections.

Trigger Mode

The event that triggers oscilloscope tracing:

¢ |mmediate: begins tracing immediately when the selected
drive signal becomes active.

e Rising Edge: begins tracing when the selected Trigger Source
value increases above the Trigger Threshold value.

e Falling Edge: begins tracing when the selected Trigger Source
value decreases below the Trigger Threshold value.

Trigger Threshold

The value of the Trigger Source drive signal that begins tracing.
Trigger Mode selections are:

e Rising Edge

e Falling Edge.

Trigger Status

The current status of the oscilloscope trigger:
e |dle

e Awaiting Trigger

e Collecting Data
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Parameter

Description

Oscilloscope Display

Y-axis Labels

The labels to display on the y-axis:

e Default: One reference point for each channel is displayed.
e Channel A

e Channel B

e Channel C

e Channel D

Legend

Displays the color of the trace for each input signal or channel.
Click the color rectangles displayed in the legend to modify a
color.

The following commands can be executed for the Oscilloscope window of an

online drive:

Command

Description

Arm Trigger

Turns the oscilloscope trigger ON.

Run Continuous

Runs the oscilloscope continuously, circumventing the trigger.

Stop Triggering

Turns the oscilloscope trigger OFF.

Customize the Oscilloscope window for your Ulera3000 Drive by selecting one
or more of these commands:

 Click Show Properties to display or hide the Properties pane.

e Click Show Commands to display or hide the Commands pane.

e Click Save to save the oscilloscope data to a tab delimited file on your PC,
that can be read by spreadsheet or presentation software. Information
saved includes the Oscilloscope data points from one or more channels.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Channel Setup Window

The collapsed Properties window for the Channel Setup looks like this

Channel Setup

annel Options
Drrive Status
t Operation Mode
----- Paszition Signals
----- Yelocity Signals
----- Current Signals
----- Encoders

----- Digital Inputs

----- Digital Dutputs
----- Faultz

ak. I Cancel

Use this window to:

* Assign a specific Input Signal to the selected Channel in the Oscilloscope
window for an Ultra3000 drive, or

* Assign no Input Signal to the selected channel in the Oscilloscope window
for an Ultra3000 drive.

Much like the Monitor window, this window lets you to customize the display for
the selected online Ultra3000 drive. The window displays a tree diagram with all
the status settings that can be monitored for the selected drive.

TIP Refer to Understanding Ultra3000 Status on page 118 for a detailed list of
drive status selections.

To assign a specific input signal, or status, to the selected channel:

1. Open the tree control to the desired branch by clicking on one or more +

(plus) signs.

2. Place a check mark in the box next to the desired input signal, or status.

3. Click OK. The selected input signal appears in the selected Channel in the
Oscilloscope window.

To assign no input signal, or status, to the selected channel:

1. Be sure no check marks appear next to any input signal or status.

2. Click OK. The word Unassigned appears in the selected Channel in the

Oscilloscope window.
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Understanding Ultra3000

Wlth DeV|CENet Uw_3000 - DeviceMet
Parameter Value Units

Mode Address ﬁ
Data Rate 125 kps
1i0 Recieve Select Mo Data Conzumed
Poll Transmit Select Aszembly Instance 10
COSICyelic Transmit Select Aszembly Instance 10
Logic Command Mask Unassigned
Enable Behavior Hardware OR Devicehlet
Change of State Mask Unassigned
llle Fault Action Fault f Zero Data
Comm Fault Action Fautt / Zero Data
Faulted Logic Command Unaszsigned

l Status I Value |Units

=] |Software Input
Disable Serial [
Pause Index Q
Ahart Index 9]
Pauze Homing (;)
Abort Homing Q
Preset Select 0 [¢]
Preset Select 1 9]
Preset Select 2 9]
Preset Select 3 9]
Preset Select 4 [
Preset Select 5 [9]
Define Position Q
Integrator Inhikit 9]
Follower Enable Q
Operation Mode Cveride 9]
Position Strobe Q
Start Inclex (;)
Define Home Q
Remave CMD Offset 9]
Start Homing (;)
Fault Reset Q
Enable Drive [¢]

¥ Show Status

] o Command: Setup... | Revert | Cloze | Help |

The Properties window for DeviceNet looks like this.

Use the DeviceNet window to:
e configure a Ultra3000 drive with the Node Address = PGM, and

® define message formats to transmit and receive.
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The DeviceNet window has these parameters and statuses:

Parameter Description

Node Address Node address used for DeviceNet communication. This value is
used only if the rotary switch on the front panel is configured for
PGM.

Data Rate Data rate used for DeviceNet communication. This value is used

only if the rotary switch on the front panel is configured for
PGM. The options are:

e 125kps

250 kps

500 kps

Autobaud

|/0 Receive Select

Selects the output (consumed) assembly that is updated when a
polled, change of state, or cyclic I/0 message is received by the
drive. The options are:

¢ No Data Consumed

Assembly Instance 1

Assembly Instance 2

Assembly Instance 3

Assembly Instance 4

Assembly Instance 5

Assembly Instance 6

Assembly Instance 7

Assembly Instance 8

Assembly Instance 9

Note: Refer to the Ultra3000 DSD with DeviceNet Reference
Manual, publication 2098-RM001 for information on these
options.

Poll Transmit Select

Selects the input (produced) assembly that is transmitted by the
drive over a polled I/0 messaging connection. The options are:
e Assembly Instance 10

Assembly Instance 11

Assembly Instance 12

Assembly Instance 13

Assembly Instance 14

Assembly Instance 15

Assembly Instance 16

Assembly Instance 17

e Assembly Instance 18

Note: Refer to the Ultra3000 DSD with DeviceNet Reference
Manual, publication 2098-RM001 for information on these
options.

COS/Cyclic Transmit Select

Selects the input (produced) assembly that is transmitted by the
drive over a change of state or cyclic I/0 messaging connection.
The options are:

e Assembly Instance 10

e Assembly Instance 13

e Assembly Instance 15

Note: Refer to the Ultra3000 DSD with DeviceNet Reference
Manual, publication 2098-RM001 for information on these
options.
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Parameter Description

Logic Command Mask Specifies the digital inputs functions that can be overridden.
Check the items that can be overridden. The digital input
functions are:

e Define Home

e Define Position

Disable Serial Communications
Drive Enable

Fault Reset

Follower Enable

Integrator Inhibit

Operation Mode Override
Pause Homing

Pause Index

Position Strobe

Preset Select 0

Preset Select 1

Preset Select 2

Preset Select 3

Preset Select 4

Preset Select 5

Remove Command Offset
Reset Drive

Start Homing

Stop Indexing

Stop Homing

Start Indexing

Enable Behavior Drive enable logic configuration. The options are:
e Hardware OR DNet Input
® Both
Change of State Mask The change of state mask is used with change of state /0

messaging. If a particular option is selected in ‘Change of State
Mask', then a change of state |/0 message is produced
whenever the corresponding bit in the 1/0 message changes
value. Otherwise, a change of state I/0 message is not
produced. Check the options that should generate change of
state /0 messages:

e AtHome

e AtlIndex 0 Position

At Index 1 Position

Axis Homed

Brake

DC Bus Charged

Drive Enabled

End of Sequence

In Motion

In Dwell

In Position

Negative Current Limit

Negative Hardware Overtravel

Negative Software Overtravel

Position Compare 1/Write Data Error

Position Compare 2/Write Data Busy

Positive Current Limit

Positive Hardware Qvertravel

Positive Software Overtravel

Ready

Registered

Startup Commutation Done

Tracking

Up to Speed

Within Position Window

Within Speed Window

Zero Speed
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Parameter

Description

|dle Fault Action

Determines the action the drive should take if the master sends
a zero length 1/0 message to the drive, that may occur if a PLC

(master) is set to program mode. The options are:

e Fault / Zero Data

¢ Fault / Hold Last Data

e /Zero Data

¢ Hold Last Data

¢ Fault Configuration

Note: Refer to the Ultra3000 DSD with DeviceNet Reference
Manual, publication 2098-RM001 for information on these
options.

Comm Fault Action

Determines the action the drive should take if the drive detects
a network failure while an 1/0 messaging connection is active.

The options are:

e Fault/ Zero Data

e Fault / Hold Last Data

e Zero Data

e Hold Last Data

e Fault Configuration

Note: Refer to the Ultra3000 DSD with DeviceNet Reference
Manual, publication 2098-RM001 for information on these
options.

Faulted Logic Command

Provides the logic command data to the drive when the drive
receives an invalid /0 message or detects a network failure

while an 1/0 messaging connection is active. Desired options

include:

¢ Define Home

Define Position

Disable Serial Communications
Drive Enable

Fault Reset

Follower Enable
Integrator Inhibit
Operation Mode Override
Pause Homing

Pause Index

Position Strobe

Preset Select 0

Preset Select 1

Preset Select 2

Preset Select 3

Preset Select 4

Preset Select 5

Remove Command Offset
Reset Drive

Start Homing

Stop Indexing

Stop Homing

Start Indexing
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The following status is displayed by default for an Ultra3000 drive in the

DeviceNet window:

Status Description

Disable Serial An active state indicates that serial communication have been
disabled.

Pause Index An active state indicates a temporary pause in a indexing

sequence (decelerating to a stop). The state of the input is
continuously monitored to determine if the motion should be
stopped or if it may continue.

Abort Index A transition to an active state abruptly terminates a indexing
sequence.
Pause Homing An active state indicates a temporary pause in a homing

sequence (decelerating to a stop). The state of the input is
continuously monitored to determine if the motion should be
stopped or if it may continue.

Abort Homing A transition to an active state abruptly terminates a homing
sequence.

Preset Select 0 Preset Selects 0 through 5 are a special case. Instead of

through activating a function, Preset Selects 0 through 5 contribute a

Preset Select b binary value when a digital input becomes active. The drive

sums the binary values and uses the resulting integer to
determine the Preset Position, Preset Velocity, Preset Current,
Preset Follower Gearing Ratio or Index to use.

The digital input Preset Select binary values are as follows:

e Preset Select 0 =1 if active, 0 if not.

Preset Select 1 =2 if active, 0 if not.

Preset Select 2 =4 if active, 0 if not

Preset Select 3 =8 if active, 0 if not

Preset Select 4 = 16 if active, 0 if not

e Preset Select 5 =32 if active, 0 if not

If a Preset Select is not assigned to a digital input, the Preset
Select is considered inactive.

The drive uses only the Preset Select 0, 1 and 2 binary values
(yielding values 0...7) when selecting a Preset Position, Preset
Velocity, Preset Current and Preset Follower Gearing Ratio.
The drive uses all six Preset Select binary values (yielding
values 0...63) when selecting an Index.

For help in determining a preset number, see the related topic
Preset Select Examples.

Define Position A transition to an active state sets the Position parameter, for
the Preset Position # Setup selected by the Preset Select
configuration (0...5), below, equal to the current drive position.

Integrator Inhibit A transition to an active state zeros the velocity loop integrator.

Follower Enable An active state permits the position loop to track the position
command when the drive Operation Mode is set to a Follower
mode in the Ultra3000 Drive window.

Operation Mode Qverride When active, the drive uses the Operation Mode Override as the
command source. When inactive, the drive uses the Operation
Mode setting as the command source.

Position Strobe An inactive state freezes the state of the motor encoder outputs.
A transition to an active state causes the drive to output a
continuous sequence of encoder counts until the absolute
position is reached on an external counter. This input is used in
conjunction with the Tracking output function.

Start Index A transition to an active input state begins an indexing move.
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Status

Description

Define Home

A transition to an active state selects the present motor position
as the Home position. This means that the position command is
set to the Home Position, and the position feedback is
simultaneously set to its appropriate value, according to the
position error.

Remove Command Offset

A transition to an active state measures the offset of the analog
COMMAND input (after averaging), and sets the Current
COMMAND Input Offset, Position COMMAND Input Offset and
Velocity COMMAND Input Offset parameters to the negative of
this value.

Start Homing

A transition to an active input state initiates the homing routine.

Fault Reset

A transition to an active state resets any detected drive faults.

Enable Drive

An active state enables the power electronics to control the
motor.

Note: The Input value displays Not Assigned if there is nothing
selected, Multiple if there are multiple functions selected, or the
name of the function if only one is selected.

No commands are associated with the DeviceNet window.

Customize the DeviceNet window for your Ultra3000 Drive by selecting one or

more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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The following Ultra3000 drive status settings can be displayed in the Monitor
window and can be assigned as an Input Signal for a Channel in the Oscilloscope

Understanding Ultra3000
Status

window as indicated in the table:

Status

Description

Non-SERCOS
Drive

SERCOS Drive

Scope | Monitor

Scope | Monitor

Drive Status

Analog Command
In

Refer to Understanding the
Analog Window on page 59

Brake

Refer to Understanding the
Digital Outputs Window on
page 99

Bus Voltage

Refer to Understanding the
Ultra3000 Drive Branch on

page 41

Disable Serial
Communications

Refer to Understanding the
Digital Inputs Window on page

95

Drive Enabled

Refer to Understanding the
Ultra3000 Drive Branch on

page 41

Drive Temperature

Reports the percentage of the
Drive Temperature Trip value,
that is based on the drives
continuous current rating and
time. The Drive Temperature is
an indication of the level of
utilization of the drive's
current capability. When the
Drive Temperature reaches
100%, the IPM Fault occurs.

Fault State

Indicates Drive Ready if the
drive is not faulted, or
indicates the first fault that
occurred to take the drive out
of a normal operating mode.

Firmware Version

Refer to Understanding the
Service Information Window

on page 135

Forward Enable

Refer to Understanding the
Digital Inputs Window on page

95

Motor Temperature

Reports the percentage of the
Motor Temperature Trip value,
that is based on the motors
continuous current rating,
thermal characteristics, and
time. The Motor Temperature
is an indication of the level of
utilization of the motor's
current capability. When the
Motor Temperature reaches
100%, the Motor Filter fault
0oCCurs.

Operating Mode

Refer to Operation Modes on
page 42
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Status Description Non-SERCOS SERCOS Drive
(Continued) Drive
Scope | Monitor | Scope | Monitor
Operation Mode Refer to Operation Mode X X
Override Override on page 43
PICS Number Refer to Understanding the X X
Service Information Window
on page 135
Ready Refer to Understanding the X X
Digital Qutputs Window on
page 99
Reverse Enable Refer to Understanding the X X
Digital Inputs Window on page
95
Analog
Analog Command | Refer to Understanding the X X
In Analog Window on page 59
Remove Command | Refer to Understanding the X X
Offset Digital Inputs Window on page
Preset
Preset Select 0 Refer to Understanding the X X
through 5 Digital Inputs Window on page
95
Define Position Refer to Understanding the X X
Digital Inputs Window on page
95
Follower
Follower Enable Refer to Understanding the X X
Digital Inputs Window on page
Indexing
Selected Index Refer to Understanding the X
Indexing Window on page 66
Batch Count Refer to Understanding the X
Indexing Window on page 66
Define Position Refer to Understanding the X X
Digital Inputs Window on page
Sequence Refer to Indexing Control X X
Complete Panel on page 54
In Accel or ON indicates the drive is X X
Constant Velocity | executing the acceleration or
constant velocity portion of an
index.
In Decel ON indicates the drive is X X
executing the deceleration
portion of an index.
In Dwell Refer to Indexing Control X X
Panel on page 54
In Motion Refer to Indexing Control X X
Panel on page 54
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Status
(Continued)

Description

Non-SERCOS
Drive

SERCOS Drive

Scope | Monitor

Scope

Monitor

At Index 0 Position

Refer to Understanding the
Digital Qutputs Window on
page 99

X X

At Index 1 Position

Refer to Understanding the
Digital Qutputs Window on

page 99

Pause Index

Refer to Understanding the
Digital Inputs Window on page

Registered

Refer to Understanding the
Digital Qutputs Window on
page 99

Registration Sensor

Refer to Understanding the
Digital Inputs Window on page

95

Start Index

Refer to Understanding the
Digital Inputs Window on page

95

Stop Index

Refer to Understanding the
Digital Inputs Window on page

Define Position

Refer to Understanding the
Digital Inputs Window on page

95

Homing

Define Home

Refer to Understanding the
Digital Inputs Window on page

95

Home Sensor

Refer to Understanding the
Digital Inputs Window on page

95

Pause Homing

Refer to Understanding the
Digital Inputs Window on page

Start Homing

Refer to Understanding the
Digital Inputs Window on page

95

Stop Homing

Refer to Understanding the
Digital Inputs Window on page

95

Axis Homed

ON indicates that the Home
position has been set either by
executing a Homing sequence,
or by the Define Home input or
Define Home command issued
from Ultraware software.
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Status Description Non-SERCOS SERCOS Drive
(Continued) Drive
Scope | Monitor | Scope | Monitor
Position Signals
Position - Refer to Understanding the X X X X
Command Tuning Window on page 77
Position - Error Refer to Understanding the X X X X
Tuning Window on page 77
Position - Motor Refer to Understanding the X X X X
Feedback Tuning Window on page 77
Position - Auxiliary | Refer to Understanding the X X
Position Encoders Window on page 86
In Position Refer to Understanding the X X
Ultra3000 Drive Branch on
page 41
In Position Window | Refer to Understanding the X X
Ultra3000 Drive Branch on
page 41
Position - Error Refer to Understanding the X X
Peak - Tuning Window on page 77
Position - Error Refer to Understanding the X X
Peak + Tuning Window on page 77
Position Compare 1 | Refer to Understanding the X X
Digital Qutputs Window on
page 99
Position Compare 2 | Refer to Understanding the X X
Digital Qutputs Window on
page 99
Negative Refer to Understanding the X X
Overtravel Input Digital Inputs Window on page
Positive Overtravel | Refer to Understanding the X X
Input Digital Inputs Window on page
95
Negative ON indicates that the X X
Overtravel Negative Soft Limit as defined
in Understanding the
Ultra3000 Drive Branch on
page 45 is being exceeded.
Positive Overtravel | ON indicates that the Positive | X X
Soft Limit as defined in
Understanding the Ultra3000
Drive Branch on Page 3-45 is
being exceeded.
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Status
(Continued)

Description

Non-SERCOS
Drive

SERCOS Drive

Scope | Monitor

Scope | Monitor

Velocity Signals

Velocity -
Command

Refer to Understanding the
Tuning Window on page 77

Velocity - Error

Refer to Understanding the
Tuning Window on page 77

Velocity - Motor
Feedback

Refer to Understanding the
Tuning Window on page 77

Note: The resolution of this
signal may be confusing when
using the Oscilloscope. See
the topic Velocity Motor
Feedback Resolution for
information on how resolution
is derived for various motor
and feedback combinations.

In Speed Window

Refer to Understanding the
Ultra3000 Drive Branch on

page 41

Integrator Inhibit

Refer to Understanding the
Digital Inputs Window on page

Up To Speed

Refer to Understanding the
Ultra3000 Drive Branch on

page 41

Zero Speed

Refer to Understanding the
Ultra3000 Drive Branch on

page 41

Current Signals

Current - Analog
Limit Input

Refer to Understanding the
Tuning Window on page 77

Current - Average

Refer to Understanding the
Tuning Window on page 77

Current - Command

Refer to Understanding the
Tuning Window on page 77

Current - Feedback

Refer to Understanding the
Tuning Window on page 77

Neg Current Limit

Refer to Understanding the
Ultra3000 Drive Branch on

page 41

Current - Peak -

Refer to Understanding the
Tuning Window on page 77

Current - Peak +

Refer to Understanding the
Tuning Window on page 77

Pos Current Limit

Refer to Understanding the
Ultra3000 Drive Branch on

page 41
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Status Description Non-SERCOS SERCOS Drive
(Continued) Drive
Scope | Monitor | Scope | Monitor
Motor Output
Position Strobe Refer to Understanding the X X
Digital Inputs Window on page
95
Tracking Refer to Understanding the X X
Digital Outputs Window on
page 99
Motor Input
Position Motor Refer to Understanding the X X
Feedback Encoders Window on page 86
Encoder Refer to Understanding the X
Temperature Encoders Window on page 86
A Refer to Understanding the X X X X
Encoders Window on page 86
B Refer to Understanding the X X X X
Encoders Window on page 86
Z Refer to Understanding the X X X X
Encoders Window on page 86
Negative ON indicates that the X X
Overtravel Negative Soft Limit as defined
in Understanding the
Ultra3000 Drive Branch on
Page 3-45 is being exceeded.
Positive Overtravel | ON indicates that the Positive | X X
Soft Limit as defined in
Understanding the Ultra3000
Drive Branch on Page 3-45 is
being exceeded.
ST Refer to Understanding the X X X X
Encoders Window on page 86
S2 Refer to Understanding the X X X X
Encoders Window on page 86
S3 Refer to Understanding the X X X X
Encoders Window on page 86
Thermostat ON indicates that the motor X X X X
has an integral thermostat,
and that it has tripped due to
excessive current or ambient
temperature. When the
motor's thermostat input is
tripped, the Motor Overtemp
fault occurs.
Startup Refer to Understanding the X X
Commutation Digital Outputs Window on
Complete page 99
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Status Description Non-SERCOS SERCOS Drive
(Continued) Drive
Scope | Monitor | Scope | Monitor
Auxiliary Input
Position - Auxiliary | Refer to Understanding the X X X
Encoders Window on page 86
A Refer to Understanding the X X X X
Encoders Window on page 86
B Refer to Understanding the X X X X
Encoders Window on page 86
Z Refer to Understanding the X X X X
Encoders Window on page 86
Digital Inputs
Input 1 through 8 Refer to Understanding the X X
State Digital Inputs Window on page
Drive Enable Refer to Understanding the X X
Digital Inputs Window on page
95
Home Sensor ! Refer to Understanding the X X
Digital Inputs Window on page
95
Registration Sensor | Refer to Understanding the X X
11 Digital Inputs Window on page
95
Registration Sensor | Refer to Understanding the X X
21 Digital Inputs Window on page
95
Positive Refer to Understanding the X X
Overtravel ! Digital Inputs Window on page
Negative Refer to Understanding the X X
Overtravel ! Digital Inputs Window on page
95

! Digital /0 on the SERCOS drives often is dedicated. The Oscilloscope uses the digital I/0 variable
selections rather than the drive function selections for these signals
e Home Sensor = Digital Input 2

® Registration Sensor 1 = Digital Input 3
e Registration Sensor 2 = Digital Input 4
o Positive Overtravel = Digital Input 7

e Negative Overtravel = Digital Input 8

Digital Qutputs

Output 1 through 4
State

Refer to Understanding the
Digital Qutputs Window on
page 99.

Relay State

Refer to Understanding the
Digital Qutputs Window on

page 99.

Brake

Refer to Understanding the
Digital Outputs Window on

page 99.
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Status Description Non-SERCOS SERCOS Drive
(Continued) Drive
Scope | Monitor | Scope | Monitor
Analog Output
Analog Qutput Refer to Understanding the X
Value Analog Qutputs Window on
page 103.
Faults
Fault Disable Refer to Understanding the X X
Digital Outputs Window on
page 99.
Fault Reset Input Refer to Understanding the X X
Digital Inputs Window on page
95.
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Understandi ng the Faults The Properties window for the Faults display looks like this.

Wlndow i. 3k0n - Faults [_10]
Parameter Value Units Fault History...
L=zer Current Fault Amps Clear Faults
Uzer Welocity Fault 750 RPM
Lzer Welocity Fault Enable Dizahbled
“elocty Error Fault Limit 250 Yehotar Max
“elocity Error Fault Time 1000 milliseconds
Followving Error Limit 5000 Cournts
Followving Error Time 100 millizeconds
Status Value Units

1:Mon-Yolstile Memory Endurance Exceeded

2:Position Change Exceeds Position Raollover
3 Absolute Feedback Range Exceeded
4:Motor Overtemp

3P Fauft

7:Encoder channel line B break

&:Encoder channel line A break

9:Bus Undervoltage

10:Bus Cvervolage

11:Mlegal Hall State

12:Home Search Failed

‘13 Home Position Outside Limits
14:Met communication

1 5:Electrical Cycle

16:Sercos over travel

17:User current

18:Overspeed

19:Followving Error
20:Motor Encoder State

21: Auxiliary Encoder State
22 Mator Fitter

23 Thermal Protect Fitter
24:Velocity Errar
25:Sensor not assigned
26:User Velocity

27 &Axis Mot Homed
28:Motor Parameter Errar
28:Excessive Output Frequency

30:Encoder Communication
31:Encaoder Data
32:Excessive Interpolsted Feedback Frecue

33 Abzolute Position Exceeds Position Rolloy
34:Ground Short Circuit

35 Soft-Starting Fault

36:Povwer Module Cvertemperature

3T.4AC Input Phase Loss

39:Self Sensing Startup Failed

e e Do D D Da Lo Lo e Do D D Do Lo Do Do Do D Lo Lo Do Lo e Do D L Do Do e Do De D D Do Do Le e

¥ Show Status |

lE MonEemmans Setup... Fevert | Cloze | Help |

Use the Faults window to:
e Set fault limits

Monitor fault statuses

Execute the Clear Faults command

® Open a window where you can review the drive's fault history

Enable or disable user faults.
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The Faults window has these parameters, status, and commands associated with

it:
Parameter Description
User Current Fault The level, in amperes, that generates a fault when exceeded by the

average current level. The drive automatically protects itself and
the motor from average currents that exceed their ratings, and this
protection cannot be disabled. This value is only needed if a lower
average current fault is desired (For example, if another part of a
machine would overheat). It has a range of 0...256A.

Note: Not available for a SERCOS drive.

User Velocity Fault The minimum velocity that causes the User Velocity fault. The drive
automatically protects the motor from exceeding its ratings, and
this protection cannot be disabled. This value is only needed if a
lower velocity fault is desired. (For example, if another part of a
machine could be damaged.)

Note: Not available for a SERCOS drive.

User Velocity Fault Enable Enable or disable User Velocity Fault detection.
e Enabled: turns on User Velocity Fault detection by the drive.
e Disabled: turns off User Velocity Fault detection by the drive.

Note: Not available for a SERCOS drive.

Velocity Error Fault Limit The minimum velocity error that triggers the Velocity Error fault.

Velocity Error Fault Time The minimum time that the velocity error must be greater than the
Velocity Error Fault Limit to cause a Following Error fault. It has a
range of 0...65,535 ms.

Following Error Limit The minimum position error that triggers the Following Error fault.
Note: Not available for a SERCOS drive.

Following Error Time The minimum time during that the position error must be greater
than the Following Error Fault Limit to cause a Following Error fault.
It has a range of 0...65,535 ms.

Note: Not available for a SERCOS drive.
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The Faults window displays the status of these faults:

Status

Description

Possible Cause(s)

Suggested Action

Note: The value of status that are ‘ON" = 1. The value of status that are OFF = 0.

01: Non-Volatile
Memory
Endurance
Exceeded

A section of non-volatile
memory is used to assist
in tracking absolute
position when the drive
is connected to a motor
with absolute feedback.
This fault occurs when
the total number of
memory writes to this
area exceeds the
maximum value.

Note: This fault can only
be generated for systems
with absolute feedback.

Range of motion and
number of home position
definitions during the
product life exceeds the
maximum value.

This is an unrecoverable
fault, the drive must be
sent back to the factory.

02: Position
Change

This fault is generated if
the change in position
command or position
feedback exceeds half
the machine cycle size
during a position loop
update. This effectively
limits the velocity to half
the machine cycle size
per millisecond.

Note: This fault can only
be generated when the
machine cycle position
rollover is enabled

The velocity command or
feedback exceeds half
the machine cycle length
per millisecond.

Increase machine cycle
size or reduce velocity
profile.

Note: This error only
applies to firmware
versions prior to 1.10.

03: Absolute
Feedback

This fault is generated if
the motor position
exceeds +/- 2047
revolutions from the
home position, but can
only be generated in
firmware versions 1.00
and 1.02.

Note: This fault can only
be generated when the
systemincludes absolute
feedback.

The motor position
exceeds -2047...2047
revolutions from the
home position

e Decrease application
range of motion.
e Upgrade firmware.

04: Motor
Overtemp

ON indicates the mator
thermostat has tripped.

Motor thermostat trips
due to high mator
ambient temperature,
excessive current, or
both a high temperature
and excessive current.

e (Qperate within (not
above) the continuous
torque rating for the
ambient temperature
(40°C maximum).

e |ower ambient
temperature, increase
motor cooling.

Mator wiring fault

Check motor wiring.

Incorrect motor selection

Verify the proper motor
has been selected.
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Status

Description

Possible Cause(s)

Suggested Action

05: IPM Fault

ON indicates that a fault
was detected in the
Integrated Power
Module that resides in
the Ultra3000 drive.

Motor cables shorted

Disconnect motor power
cables from the drive. If
faults stop, then either
replace cable or try to
find the short.

Motor winding shorted
internally.

Verify by disconnecting
motor from drive and
then try to turn by hand.
If difficult to turn by
hand, the motor needs to
be repaired or replaced.

Ultra3000 temperature
too high.

e Check for clogged
vents or defective fan.

e Ensure cooling is not
restricted by
insufficient space
around the unit.

Operation above

continuous power rating.

e \Verify ambient
temperature is not too
high. Operate within
the continuous power
rating.

® Increase Motion Time
or program dwell
periods.

e Reduce acceleration
rates.

Ultra3000 has a bad IPM
output, short circuit, or
overcurrent,

Check continuity from
the DC bus to U, V, and
W outputs. If continuity
exists, check for
conductive materials
between terminals.

06: SERCOS
overtravel

ON indicates the
SERCOS Limit indicator
is lit.

SERCOS Limit exceeded.

Troubleshoot SERCOS by
checking wiring and
verifying motion profile.

07: Encoder
channel line B
break

ON indicates a wiring

error with channel line B.

Motor wiring fault.

Check motor encoder
channel line B wiring.

08: Encoder
channel line A
break

ON indicates a wiring

error with channel line A.

Motor wiring fault.

Check motor encoder
channel line A wiring.

09: Bus
Undervoltage

ON indicates the DC Bus
is below normal
operating voltage.

Low AC line/AC power
input. 100 VAC minimum
for safe Ultra3000
operation.

e Verify voltage level of
the DC Bus. The Bus
should be 1.414*VAC
level.

e Check AC power
source for glitches or
line drop.

® |nstall an
uninterruptible power
supply (UPS) on your
VAC input.
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Status Description Possible Cause(s) Suggested Action

10: Bus ON indicates the DC Bus | Excessive regeneration | ® Change the

Undervoltage is below normal of power. When the drive deceleration ormation
operating voltage. is driven by an external profile.

mechanical power o Use a larger system

source, it may (motor and Ultra3000).

regenerate too much e Use an Active Shunt.
peak energy through the

drive's power supply. The

system faults to save

itself from an overload.

Excessive AC input Verify input is below 264

voltage. VAC.

QOutput short circuit. Disconnect the power
line from the drive and
then do continuity check
from the positive and
negative poles of the DC
Bus to each of the motor
output phases U,V, and
W. If a continuity exists,
check for wire fibers
between terminals, or
send drive in for repair.

Motor cabling wires Disconnect motor power

shorted together. cables from the drive. If
faults stop, then either
replace cable or try to
find the short.

10: Bus Internal motor winding | Verify by disconnecting
Overvoltage short circuit. motor from drive and
(cont.) then try to turn by hand.
If difficult to turn by
hand, the motor needs to
be repaired or replaced.
11: lllegal Hall ON indicates there is a Incorrect phasing. Check the Hall phasing.
State problem with the motor's

Hall Effect sensors.

Incorrect wiring

o \Verify the Hall wiring.

e \erify power supply to
encoder.

12: Home Search
Failed

ON indicates that the
home position was not
found.

Home sensor or marker
is outside the overtravel
[imit.

o Check wiring

e Reposition the
overtravel limits or
home sensor.

13: Home
Position Outside
Limits

ON indicates that the
home position exceeds a
hardware overtravel limit
value.

Home sensor, marker or
final home position
exceeds a hardware
overtravel limit.

e Reposition the
overtravel limits or
home sensor.

e Adjust the final home
position.

14: Net
communication

ON indicates DeviceNet
communication network
is broken.

DeviceNet
communication network
is broken.

Troubleshoot DeviceNet.

15: Electrical
Cycle

(For linear motors only)
ON indicates there is a
problem with the motor's
maximum line count.

Electrical cycle length
exceeds maximum lings
per electrical cycle.

Replace the linear
motor/encoder.

16: SERCOS
Overtravel

ON indicates SERCOS
overtravel limit
exceeded.

Programmed overtravel
limit has been exceeded.

e \erify motion profile.

e \Verify overtravel
settings are
appropriate.
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Status

Description

Possible Cause(s)

Suggested Action

17: User Current

ON indicates the User
Current Fault level, input
above, has been
exceeded.

User-specified average
current level exceeded.

e |ncrease User Current
Level and Time to a
less restrictive
setting.

¢ |ncrease the time
period for motion to
occur.

18: Qverspeed

ON indicates the motor
speed has exceeded
125% of maximum rated
speed.

Motor exceeded 125% of
the-specified maximum
rated speed.

e (Check cables for
noise.

e (Check motor wiring;

® Retune drive & motor
combination.

e Use an actual
oscilloscope to check
encoder phasing.

19: Following ON indicates the Position error limit e Retune the drive,
Error Following Error Limit, set | exceeded. starts by setting the
above, has been feed forward gain to
exceeded. 100%.
¢ |ncrease the Following
Error Limit, above.
e |fin Follower Mode,
increase the Slew
Limit (in the Follower
window).
20: Motor ON indicates the motor | 2 Motor encoder e Replace the motor/

Encoder State

encoder encountered an
illegal transition.

encountered an
illegal transition.

encoder.

e Use shielded cables
with twisted pair
wires.

¢ Route the feedback
away from potential
noise sources.

e Check the system
grounds.

e Ensure digital filtering
of encoder signals is
enabled.

21: Auxiliary
Encoder State

ON indicates the
auxiliary encoder
encountered an illegal
transition.

Auxiliary encoder
encountered an illegal
transition

e Use shielded cables
with twisted pair
wires.

e Route the encoder
cable away from
potential noise
sources.

e Bad encoder - replace
encoder.

e (Check the ground
connections.

Set a time violation
interval on a Step/
Direction or CW/CCW
input command.

Check input timing to
determine if the auxiliary
encoder timing
requirements are met.

22: Motor Filter

ON indicates the internal
filter protecting the
motor from overheating
has tripped.

Motor overheated

¢ Reduce acceleration
rates.

e Reduce duty cycle
(ON/OFF) of
commanded motion.

® |ncrease time
permitted for motion.

e (Check system tuning.

e Use larger Ultra3000
and motor.
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Status

Description

Possible Cause(s)

Suggested Action

23: Thermal
Protect Filter

ON indicates the internal
filter protecting the drive
from overheating has
tripped.

Drive overheated

e Reduce acceleration
rates.

e Reduce duty cycle
(ON/OFF) of
commanded motion.

® |ncrease time
permitted for motion.

o Check system tuning.

e Use larger Ultra3000
and motor.

Operation above
continuous power rating.

e \erify ambient
temperature is not too
high. Operate within
the continuous power
rating.

® Increase Motion Time
or program dwell
periods.

24: Velocity Error

ON indicates that the
velocity error exceeds
the Velocity Error Fault
Limit for a length of time
greater than the Velocity
Error Fault Time value.

Velocity error limit
exceeded.

e Increase Velocity Error
Fault Limit or Velocity
Error Fault Time value
or both.

e Reduce Acceleration.

e Retune the drive.

25: Sensor Not
Assigned

ON indicates that
homing or registration
motion was attempted
without a sensor
assigned.

Homing or registration
motion attempted
without a sensor
assigned.

Assign a sensor to a
digital input.

26: User Velocity

ON indicates the User
Velocity Fault level,
above, has been
exceeded.

User-specified velocity
level exceeded.

Increase User Velocity
Fault Level and Time to a
less restrictive setting.

27: Axis Not
Homed

ON indicates that an
absolute move was tried,
before Home position
was defined.

Absolute positioning
attempted without
homing.

Define the Home
position.

28: Motor
Parameter Error

ON indicates that a
parameter loaded from a
smart encoder or a
SERCOS blob is
incompatible with the
drive.

Connection to an
improperly programmed
or incompatible smart
encoder.

Use a different motor

An attempt to load a
SERCOS blob for a motor
that is not supported by
the drive.

Load a different SERCOS
motor blob.

29: Excessive
QOutput Frequency

Interpolated encoder
output frequency
exceeds maximum user
specified limit.

Note: This fault can only
be generated when the
encoder output is
synthesized by the
Ultra3000.

Encoder output
frequency exceeds the
maximum user specified
value. This applies only
when the encoder output
is synthesized by the
drive.

® |ncrease the encoder
output maximum
frequency parameter.

e Decrease the encoder
interpolation
parameter.

® |ncrease the encoder
output divider
parameter.

e Reduce motor speed.

30: Encoder
Communication

ON indicates lose of
communication with an
intelligent encoder.

Communication was not
established with an
intelligent encoder.

e \erify motor selection.
e \erify motor encoder
wiring.

31: Encoder Data

ON indicates encoder
data is corrupted.

Encoder data is
corrupted.

Replace the motor/
encoder.
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Status

Description

Possible Cause(s)

Suggested Action

32: Excessive
Interpolated
Feedback
Frequency

ON indicates Sine/
Cosine frequency of
encoder exceeds
maximum value.

Note: This fault can only
be generated when the
encoder output is
synthesized by the
Ultra3000.

Encoder output
frequency exceeds the
maximum value.

e Reduce motor speed.

e Use encoder with
lower resolution
(before interpolation).

33: Absolute
Position Exceeds
Position Rollover

ON indicates motion is
commanded to a position
outside the position
rollover range. The
position rollover range is
[(}. machine cycle size -
1.

Note: This fault can only
be generated when the
machine cycle position
rollover is enabled.

An absolute index is
initiated that specifies a
position outside the
position rollover range.
A homing cycle is
initiated with the home
position outside the
position rollover range.

A define home is
initiated with the home
position outside the
position rollover range.
A preset position is
initiated that specifies a
position outside the
position rollover range.
The home position
parameter is changed to
a value outside the
position rollover range,
the system has absolute
feedback and the drive is
reset or power cycled.

Set motion command to
a position within the
position rollover range.

34: Ground Short
Circuit

ON indicates the motor
ground is shorted.

Wiring fault
Motor internal ground
short

Internal malfunction

Disconnect motor power
cable from drive and
enable drive with current
limit set to 0.

e [f fault remains, call
your A-B
representative.

e |ffaultclears, awiring
fault or an fault
internal to the motor
exists.

35: Soft-Starting
Fault

ON indicates a soft fault
at startup.

Low AC input voltage

Internal malfunction

Check AC input voltage
on all phases.

Call your A-B
representative.
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Status

Description

Possible Cause(s)

Suggested Action

36: Power
Module
Overtemperature

ON indicates an
overtemperature
condition in the power
module.

Excessive heat in power
circuitry.

e Reduce acceleration
rates.

e Reduce duty cycle
(ON/OFF) of
commanded motion.

® |ncrease time
permitted for motion.

e Use large Ultra3000
and motor.

o Check mator tuning.

37: AC Input
Phase Loss

ON indicates incorrect
power phasing.

Loss of one or more
phases of power.

Check AC input voltage
on all phases.

39:Self-sensing
Commutation
Startup Error

ON indicates a self-
sensing commutation
error was encountered
during startup

Motion required for self-
sensing start-up
commutation was
obstructed. Incorrect line
count, pole count or
electrical cycle length.

o \Verify that there are
no impediments to
motion at startup,
such as hard limits.

e Increase self-sensing
current if high friction
or load conditions
exist.

e \Verify the line count,

pole count, or
electrical cycle length
motor parameters.

e Swap any two motor

connections and verify
the motor feedback
counts in the correct
direction during
positive motor
movement.

The Faults window has these commands:

Command

Description

Fault History

Opens the Fault History window, where you can view a list of the
last 20 fault events that occurred since the drive was powered-up.

Clear Faults

Clears all drive faults.

Customize the Faults window for your Ultra3000 Drive by selecting one or more
of these commands:

* Click Show Status to display or hide the Status pane.

* Click Show Commands to display or hide the Commands pane.

e Click Setup to open the window, where you can customize the status
display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Service The Service Information window looks like this.

Information Window

8 Drive - Service Information

Parameter

Drive Size |73 Ky
Status Value Units
Drive hocel 2095-DSD-075X

PICS Mumber
Firmuwate Yersion 0,00

Time in Service oo hoursmin

Setup...l Flevertl Cloze | Help |

™| Show Commands

Use the Service Information window to:

® Modify the size of an offline drive file before transferring the configuration
to an online drive.

¢ Display and monitor service information about the drive.

e Display the firmware revision of the drive.

The following parameters and status apply to the Service Information window:

Parameter

Description

Drive Size:

Change the power rating in kW of an offline drive.
Invalid  no drive selected

0.5 500W 230V 2098-DSD-005-x

1 kW 230V 2098-DSD-010-x
2 2kW 230V 2098-DSD-020-x
3 3kw 230V 2098-DSD-030-x
75 7.5kW 230V 2098-DSD-075-x
15 15kW 230V 2098-DSD-150-x
3(HV) 3kW 460V 2098-DSD-HV030-x
5(HV) 5kW 460V 2098-DSD-HV050-x
10(HV)  10kW 460V 2098-DSD-HV100-x
15(HV)  15kW 460V 2098-DSD-HV150-x
22(Hv)  22kW 460V 2098-DSD-HV220-x

Status

Description

Drive Model

The model number of the drive. This is the number you selected
from the Select New Drive dialog box after executing the Insert
Ultra3000 command.

PICS Number

A unique identifier assigned to each drive.

Firmware Version

The revision of the selected On-Line drive’s firmware in the format
XX.YY, where:

e XX =major revision

® YY =minor revision

Time In Service

Total time (hours and minutes) the drive has been powered-up.
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Customize the Service Information window for your Ulera3000 Drive by
selecting one or more of these commands:

 Click Show Status to display or hide the Status pane.

* Click Setup button to open the Monitor Setup window, where you can
customize the status display for this window.

* Click Revert to return parameter settings to the values they held when you
opened this window.
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Introduction This chapter describes how to program your Ultra5000 drive to any operational

mode.

The following Ultra5000 drive features are described:
® move, jog, cam, and gearing functions
e programmable digital and analog I/O
e position regulation through motion branch commands

e programmable drive status displays

Also described are the program, archive, and global variable commands that
permit complex movements to be programmed on a single drive, and copied to
multiple drives.

Topic Page
Introduction 137
Configuring the Ultra5000 Drive 138
Understanding the Ultra5000 Drive Branch 141
Understanding the Motion Branch 146
Understanding the Jog Window 147
Understanding the Move Window 149
Understanding the Cam Window 151
Cam Table branch 155
Understanding the Gear Window 155
Understanding the Motor Window 163
Understanding the Tuning Window 168
Understanding the Encoders Window 175
Understanding the Digital Inputs Window 180
Understanding the Digital Outputs Window 182
Understanding the Analog Inputs Window 184
Understanding the Analog Outputs Window 186
Understanding the Oscilloscope Window 188
Understanding Ultrab000 with DeviceNet 193
Monitoring Your Ultra5000 Drive 196
Ultra5000 Status 199
Understanding the Programs Branch 205
Understanding the Archives Branch 205
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Topic Page
Understanding the Files Branch 206
Understanding the Global Variables Branch 206
Understanding the Faults Window 210
Understanding the Service Information Window 217

Conﬁguri ng the Ultra5000 Every Ultra5000 drive in the Workspace window has these child items or

branches:

Drive

e Motion

* Jog

e Move

e Cam

e Gear

e Motor

e Tuning

e Encoders

e Digital Inputs
e Digital Outputs
e Analog Inputs
¢ Analog Outputs
* Oscilloscope

e Monitor

® Programs

e Archives

e Global Variables
e Faults

e Service Information

An Ultra5000 drive with a DeviceNet interface has these additional child item or
branch in the Workspace window:

e DeviceNet

Except for the Motion, Monitor, Programs, Archives and Global Variable items,
all of a drive’s child branches can and must be configured in a Properties window.
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Configuring Properties for the Ultra5000 Drive

To configure the properties for an Ultra5000 drive’s child branches:

1. In the Workspace window, click the drive branch to configure.

2. Do one of these:

e Click Properties from the Edit menu.

* Right-click the drive in the Workspace, and click Properties from the
pop-up menu.
e Double-click the drive branch.

A Properties window, such as the Drive Properties window displayed
below, appears for the selected drive branch.

fo Ultraware - Workspace - [U'w_5000]

Parameter Value Units Save Powwer Up Yalues
I Hame LRS00 Clear Faults
l Digital 110 Type Sourcing Reset Drive
[l |Position Limits =
Deceleration Rate o Countsizec™2 Resetioltiactonyisettings
Maxx Decel Distance |0 counts (Emtills (Pt Lt
Soft Limits Enable Falze Dizahle Position Limits
Hard Limits Enakhle Falze Reset Position Limits
Motor Limits Enable Falze
Positive Soft Limit i} counts
Megative Soft Limit u] counts
Positive Hard Limit Unassigned
Megative Hard Limit Unassigned
Status Value Units
Enabled [
Fault Mane
|= |Position Limits
State Dizabled
Postive Soft Limit [
Megative Soft Limit [
Positive Hard Limit [
Megative Hard Limit [
Positive Mator Limit [
Megative Motar Limit [
¥ Show Status
o S B Setup... | Fevert | Cloge | Help |
Ready I |
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3. To configure properties for the selected drive branch, use the features of
the Properties window as follows.

Section Description

Parameters Located in the upper left part of the Properties window.
Type or click values in the parameter fields to configure
the settings of the selected drive branch.

Commands Located in the upper right part of the Properties window.
Click any button to issue the associated command. Click

Show Commands to display command buttons. Not every
drive branch has associated commands.

Status Located beneath the Parameters and Commands sections.
By default, these fields display the online status of the
selected drive branch. Click Setup, to open a window
where you can customize the status to be displayed.
Status fields are read-only. Click Show Status, to display
the status section.

Show Status Click to display the status for the selected drive branch.
Status values are displayed only for online drives.

Show Commands Click to display commands for the selected drive branch.
Commands can be executed only for online drives. This
selection is dimmed if no commands are associated with
the selected drive branch.

Setup Opens the Monitor Setup window, where you can
customize the status display.

Refer to Ultrab000 Status on page 199 for more
information about using the Monitor window.

Revert Click Revert to return parameter settings to the values they
had when you first opened this window.

Close Closes the window.

Help Click Help to get online help for this window.

The remainder of this chapter describes the process of entering and editing drive
configuration settings, the status displayed by default for each drive branch when
the drive is online, and the commands available to a user for each drive branch
when the drive is online.
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Understanding the
Ultra5000 Drive Branch

The Properties window for the Ultra5000 Drive branch looks like this.

B Ultraware - Workspace - [Uw_5000] M= B3
E] File Edit “iew [Inzert Program Tool: Command: ‘Window Help ;Iilll
Parameter Value Units Save Power Up Yalues
I Naime LW_S000 Clear Faults
l Digital 10 Type Sourcing Reset Drive
[l |Position Limits
Deceleration Rate o Countsizec”2 Reset to Pactory Seftings
Max Decel Distance |0 courts Enable Position Limits
Soft Limits Enable Falze Dizahle Position Limits
Hard Limits Enable Falze Reset Posttion Limits
Matar Limitz Enahle Falze
Positive Soft Limit o courts
Megative Soft Limit 1] courts
Positive Hard Limit Unaszsigned
Megative Hard Limit Unaszsigned
Status Value Units
Enabled [
Fault Mane
|El |Position Limits
State Dizabled
Pasitive Soft Limit [
Negative Soft Limit [¥]
Positive Hard Limit [
Megative Hard Limit [@]
Positive Matar Limit [
Megative Motor Limit [
¥ Show Status
Tl Sl Cammrants Setup... | Fevert | Cloze | Help |
Ready |

Use this window to configure an Ultra5000 drive by:

e cditing the drive name

* specifying the type of digital I/O used by the drive

¢ monitoring faults and other drive status

 cxecuting commands that:

— save current working values as power-up values,

— clear all runtime faults,

— enable or disable position limits, or

— reset the drive.

You can edit parameters for both an online and an offline drive. However, you

can monitor status and execute direct commands (executed through the

Ultraware interface, rather than through a compiled, loaded and executed
program) only for an Ultra5000 drive in the On-Line Drives branch.
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The following parameters apply to the Ultra5000 Drive branch.

Parameter

Description

Name

The name of the selected Ultra5000 drive. It must:

® be at least one, but not more than eight, characters in length,

e be unique within its branch of the tree, and

e not contain a space or backslash (\), forward slash (/), colon
(:), asterisk (*), question mark (?), double quote ("), greater
than symbol (>), less than symbol (<) or pipe (]).

Digital 1/0 Type

Click the digital I/0 type:

e Sinking: Digital Inputs should be connected to ground, so
current flows from the drive when the input is ON. Digital
Outputs should be connected to a 24 volt power supply, so
current flows into the drive when the output is ON.

e Sourcing: Digital Inputs should be connected to a 24 volt
power supply, so current flows into the drive when the input
is ON. Digital Outputs should be connected to ground, so
current flows from the drive when the output is ON.

Position Limits

Deceleration Rate

When a limit is detected, the drive uses this deceleration rate to
bring the axis to a stop, unless doing so would violate the Max

Decel Distance (see below). If necessary to stay within the Max
Decel Distance, the drive calculates a greater deceleration rate.

Max Decel Distance

When a limit is detected, the drive brings the axis to a stop
within this distance.

Soft Limits Enable

Set this to True to enable detection of soft limit violations.

The Position Limits (see below) must also be enabled for soft
limit violations to be detected.

Hard Limits Enable

Set this to True to enable detection of hard limit violations.

The Position Limits (see below) must also be enabled for hard
limit violations to be detected. The inputs to use for positive and
negative hard limits must be set (see below) for the hard limits
to be detected.

Motor Limits Enable

Set this to True to enable detection of motor integral limit
violations.

The Position Limits (see below) must also be enabled for motor
limit violations to be detected. The mator limits only work when
using a motor that supports integral limits.

Positive Soft Limit The position, in counts, when a positive soft limit violation is
detected by the drive. This is the point where the drive begins
decelerating the axis.

Negative Soft Limit The position, in counts, when a negative soft limit violation be

detected by the drive. This is the point where the drive begins
decelerating the axis.

Positive Hard Limit

The selected digital input to use to indicate a positive hard limit
violation. The drive begins decelerating the axis when the input
becomes active. Select:

Negative Hard Limit

The selected digital input to use to indicate a negative hard limit
violation. The drive begins decelerating the axis when the input
becomes active. Select:
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Drive status is displayed by default for an Ultra5000 Drive in the On-Line Drives
branch of the Workspace window.

Status

Description

Enabled

When the drive is Enabled, this status shows an ON light bulb.

Fault

This displays the fault status of the selected online Ultra5000
drive:

0=None
4 = Motor Over Temp
5=IPM
9 =Bus Under Voltage
10 = Bus Over Voltage
11 =llegal Hall State
17 = User Current
18 = Overspeed
19 = Following Error
20 = Motor Encoder State
21 = Auxiliary Encoder State
22 = Motor Filter
23 =IPM Filter
24 = Velocity Error
26 = User Velocity
29 = Excess Output Frequency
39 = Self Sensing Startup Failed
58 = Excessive CPU Load

Ve ®© 6 06 0606 06 06 0 06 0 0 0 0 0 0 o

Drive Address

Displays the node address of a online drive.
Note: This status is not available when a drive is offline.

Position Limits

State

The display is one of these options:

¢ Disabled — Position Limits are not being monitored.

e Enabling — The drive is transitioning from the Disabled state
to Running.

e Running — The drive is monitoring position limits.

e Stopping — The drive has detected a limit violation and is
decelerating the motor.

e Stopped — The motor has been stopped in response to a limit
violation. The drive does not permit commanded motion until
the Position Limits are reset.

e Resetting — The drive is transitioning from the Stopped state
to Running.

Positive Soft Limit

When a Positive Soft Limit violation has been detected, this
status shows an ON light bulb.

Negative Soft Limit

When a Negative Soft Limit violation has been detected, this
status shows an ON light bulb.

Positive Hard Limit

When a Positive Hard Limit violation has been detected, this
status shows an ON light bulb.

Negative Hard Limit

When a Negative Hard Limit violation has been detected, this
status shows an ON light bulb.

Positive Motor Limit

When a Positive Motor Limit violation has been detected, this
status shows an ON light bulb.

Negative Motor Limit

When a Negative Motor Limit violation has been detected, this
status shows an ON light bulb.
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The following commands apply to the Ultra5000 Drive window.

Command Description

Save Power Up Values Saves the current working values as power-up values for the
selected online drive and for all of its children.

Not every current working value is saved as a power-up value
for the selected online drive and its children. The working values
for parameters that usually change each time they are used (for
example, Jog Velocity) are not saved.

Clear Faults Clears all faults and resets the Fault Status to 0 for the selected
online drive.

Reset Drive Resets, or reboots, the hardware and firmware for a drive.

Reset to Factory Settings Resets the drive configuration to the factory settings.

Enable Position Limit This causes the drive to start monitoring the position limits. The

state transitions to Running.

Disable Position Limit This causes the drive to stop monitoring the position limits. The
state transitions to Disabled.

Reset Position Limit After a position limit violation, the position limits enter the
Stopped state. The drive will not permit commanded motion in
this state. Pressing this button lets the drive respond to
commanded motion to back off of the limit condition.

Customize the window for your Ultra5000 Drive branch by selecting one or
more of these commands:

* Click Show Status to display or hide the Status pane.
e Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

¢ Click Revert to return parameter settings to the values they held when you
opened this window.
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Installing Drivers

The Ulera5000 drive can automatically load and run special executable files,
commonly known as Drivers, at powerup. To install drivers, click Drivers in the
Ultra5000 drive’s context menu. The following dialog box appears:

Installed Drivers:
Add
Remove
Ok

e The Installed Drivers list shows all of the currently installed drivers.

e The Add button brings up a file selection dialog box, from which you
choose an .exe file to install as a driver.

¢ The Remove button removes the currently selected driver from the list.

If firmware is to be installed see Upgrading Drive Firmware on page 22.

Drive Report

Use the Drive Report command to generate a text file in the Client Area. The text
file lists the parameter settings for the selected Ultra drive. Once created, you can
print a copy of the Drive Report.

To execute the Drive Report command, perform these steps.

1. In the Workspace window, click Ulera500 drive.
2. Right-click to select Drive Report from the pop-up menu.
Use the Drive Report's text editor window to:

e Display all the parameter settings for the selected Ultra5000 drive.

e Print all the parameter settings for the selected Ultra5000 drive.

In addition to the Cut, Copy, Paste, Delete, Print, commands, these commands
apply to the Drive Report text editor window.

Command Description

Find Search for text in the source (.c) or header (.h) file.

Find Next Find the next occurrence of header file or source file text -
sought by the previous Find command.

Replace Search for and replace the text in a source (.c) or header (.h) file.

Select All Select all of the text in the selected source (.c) or header (.h) file.
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Command Description

Toggle Bookmark Set or remove a bookmark (a blue dot) in a selected line of code
for a source (.c) or header (.h) file.

Next Bookmark Locate the next bookmark (a blue dot) appearing in a selected
line of code for a source (.c) or header (.h) file.

Previous Bookmark Locate a bookmark (a blue dot) that appears above the cursor in
the selected source (.c) or header (.h) file.

Clear All Bookmarks Remove all bookmarks (blue dots) that have been set in a source
(.c) or header (.h) file.

Understandi ng the Motion  The Ultra5000 drive's Motion branch is the parent to the branches — Jog, Move,
Bran Ch Gear and Cam - that are the sources of position commands that generate motion
for the Ultra5000 drive.

The following diagram illustrates the generation of the position command that is
sent to the position regulator. Each of the three sources is independent. If a source
is the only position command source, it operates alone. If there a multiple
position command sources, they are added together in the order set forth in these
diagram. The resulting composite position command is the sum of the position
commands from the three different sources:

Composite Position Command = PMOVE + PJOG + PGEAR + PCAM

Composite
Position
PMOVE PJOG PGEAR PCAM Command
PCMD
Move Jog Gear Cam
Ratchet
Encoder

You can copy the Motion branch and paste it into another Ultra5000 drive.
Because a drive can contain only one Motion branch, pastinga Motion branch
into a drive overwrites and replaces the recipient drive's pre-existing Motion

branch.

Except for Copy and Paste, no parameters, status, or commands are associated
with the Motion item.
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Understandin g the J 0g The Properties window for the Jog branch looks like this.
Window Diive - Jog [0
Parameter Value Units Jog Forward I
Program “elocity u] Countsisec Jog Reverse I
Program Acceleration |0 Counts/sec™2 =to
Program Decelerstion (O countsizec™2 2
Ahort
Status Value Units
State Locked
Mode Stopped
Current Fosttion 1] Counts
Current Velaciy u] countsfsec
Current Acceleration |0 Countsfsec™2
[¥ Show Status
| Sl Bk Setup | Revert | Cloze | Help |

Use the Jog window to:
* setjog velocity, acceleration and deceleration parameters
* monitor status relating to a jog as it executes

e issue commands that start, stop and set the direction of a jog

You can edit parameters for both an online and an offline Jog branch. However,
you can monitor status and execute direct commands (executed through the
Ultraware interface, rather than through a compiled, loaded and executed
program) only for a Jog branch that is the child of an online drive.

The following parameters apply to the Jog window.

Parameter Description
Program Velocity The commanded motor velocity, in counts per second.
Program Acceleration The acceleration rate used when ramping-up to Program

Velocity, in counts per second squared. Must be > 0.

Program Deceleration The deceleration rate used when ramping-down from Program
Velocity to zero, in counts per second squared. Must be > 0.

The following display is the default status for a Jog branch of an online drive.

Status Description

State Describes the relation between the jog's Program and Current

Velocity, as follows:

e Seeking, when the jog is accelerating or decelerating, or

e Locked, when the jog’s Current Velocity equals Program
Velocity.

Mode Describes the direction of the jog, as follows:
¢ Stopped, when not jogging

¢ Forward, when jogging forward

¢ Reverse, when jogging in reverse.

Rockwell Automation Publication 2098-UM001G-EN-P - February 2011 147



Chapter 4

Configuring the Ultra5000 Drive

148

Status

Description

Current Position

The position, in counts, generated by the current jog. This value
is automatically reset to zero at drive powerup.

Current Velocity

The velocity command, in counts per second, generated by the
current jog.

Current Acceleration

The acceleration command, in counts per second squared,
generated by the current jog.

The following commands can be executed for a Jog branch that is in the On-Line

Drives branch.

Command

Description

Jog Forward

Spins the mator at the Program Velocity in the forward direction.

Jog Reverse

Spins the mator at the Program Velocity in the reverse direction.

Stop

Brings the motor to a stop, using the Program Deceleration rate.

Abort

Brings the motor to an immediate stop.

Customize the Jog window for your Ultra5000 Drive by selecting one or more of

these commands:

e Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

 Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Move The Properties window of the Move branch looks like this.

Window I U _5000 - Move [_[O]
Parameter Value Units Start |
Profile Distance |0 Counts Stop I
Weloci 0 Countzizec
i ahort |
Acceleration |0 Countsfzec™?
Decelerstion 1] Countsfzac™?
Status Value Units
State lclle
Floating Zero u] Counts
Current Position o Counts
Current “elocity ] Countsisec
Current Accelerstion |0 Countsfzec™?
Current Jerk 1] Countsfzec™3
¥ Show Status
o Sk ek Setup | Fevert | Close | Help |

Use the Move window to:
e set move distance, velocity, acceleration and deceleration parameters,
® monitor status rclating to a move as it executes, and

* issue commands that start, stop, reset and abort a move.

You can edit parameters for both an online and an offline Move branch.
However, you can monitor status and execute direct commands (executed
through the Ultraware interface, rather than through a compiled, loaded and
executed program) only for a Move branch that is the child of an online drive.

The following parameters can be entered and edited in the Move window.

Parameter Description

Profile Distance The distance, in counts, that the motor is to move.

Velocity The commanded motor velocity, in counts per second.
Acceleration The acceleration rate used when ramping-up to the move's Velocity,

in counts per second squared. Must be >=0.

Deceleration The deceleration rate used when ramping-down from the move's
Velocity to zero, in counts per second squared. Must be >= 0.
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The following display is the default status for a Move branch of an online drive.
Status Description
State Describes the relation between the move’s Program and Current
Velocity, as follows:
e |dle: No move is in progress.
o Profiling: The move is in progress.
e Calculating: Preparing to move according to a corrected move
command.
e Correcting: Corrected move is in progress.
Floating Zero In the event that the Current Position value is changed by the
execution of a program (.exe) file, the value of this field changes
so that the sum of Floating Zero and Current Position remains
unchanged.
Current Position The position, in counts, generated by the current move. This
value is automatically reset to zero at drive powerup.
Current Velocity The velocity command, in counts per second, generated by the
current move.
Current Acceleration The acceleration command, in counts per second squared,
generated by the current move.
Current Jerk The rate of change of acceleration, in counts per second
squared.
The following commands can be executed for a Move branch of an online drive.
Command Description
Start Spins the motor, ramping up at the Acceleration rate to the set
Velocity, and begins or resumes the move.
Stop Brings the motor to a stop, using the set Deceleration rate.
Abort Brings the motor to an immediate stop.
Customize the Move window for your Ultra5000 Drive by selecting one or more
of these commands:
¢ Click the Show Status to display or hide the Status pane.
 Click the Show Commands to display or hide the Commands pane.
* Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.
* Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Cam
Window

The Properties window for the Cam branch looks like this.

B Ultraware - [UW_5000 - Cam] |_ (O] x|
adl Fil= Edit Wew Insert Program Tools Commands Window Help
=18
| Parameter| Value | Units Urioad Takle
| Cycle Limt |0 cycles Enable Cam
| Dizable Cam
l Status Value Units
H |cam
State Disabled
Cycle Court o oyles
Input Position o Counts
Input elociy 0 Counts/sec
Current Posiion |0 Counts
Current Welocity |0 Counts/zec
Current Accel 1} Countsisec?
Inclex: 1]
Offset o Counts
= Cam Table
File Mame
File Loaced Ko
ode Unlocked
Court o
Order o]
Length o counts
Offset o counts
¥ Shaow Status
Flhoncerands Setup... | Revert | Claze | Help |

Use this window to monitor the status of the cam.

You may create or modify a cam profile with the Cam Table Editor, which is
accessible as a context menu (right-click) from the Cam window. Refer to Cam
Table Editor on page 155 for instructions on how to create and edit cam tables or

their graphic plots.

There are no properties associated with the Cam window.

The following parameter can be entered and edited in the Cam window.

Parameter

Description

Cycle Limit

The number of cycles or times the cam wraps around to the
beginning of the cam table after reaching the end. Once the
Cycle Limit is reached, the cam is disabled.

A Cycle Limit of zero indicates no limit.

The following display is the default status for a Cam branch of an online drive.

Status Description
Cam
State The current state of the cam:
e Enabled, or
¢ Disabled
Cycle Count The number of cycles completed since enabling the cam.

Input Position

The current master position value, in counts. This value rolls
over to zero as it passes the Length value.
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Status

Description

Input Velocity

The current master velocity value, in counts per second squared.

Current Position

The output position of the cam, in counts. This position always
corresponds to the output position defined for the given Input
Position in the cam table.

If the cam ends at a non-zero output position, this value rolls
back to zero (where all cams start), and the Offset cam status is
incremented by the difference between the starting and
stopping output positions for the cam table.

The actual position command generated by the cam is the sum
of the Offset and Current Position.

Current Velocity

The actual velocity command generated by the cam, in counts
per second.

This value is equal to the Input Velocity multiplied by the
instantaneous cam table velocity. This is the rate of change of
the cam position, in counts per count.

Current Acceleration

The actual acceleration command generated by the cam, in
counts per second squared. This value is equal to the
instantaneous cam table acceleration. This is the rate of change
of the cam velacity, in counts per count per count, times the
Input Velocity squared.

Index

The segment of the cam table used to calculate the cam output.
This is determined by the Input Position. The index is zero based.

Offset

The value, in counts, necessary to adjust the cam between its
final output position and the output position for the beginning of
the next cam cycle.

A cam wraps around to start again at its beginning, if there is a
difference between the final and beginning output position of
the cam table, the offset is adjusted by the difference, so the
Current Position of the cam is always the actual output position
described by the cam table.

Cam Table

File Name

the filename describing the cam motion.

Cam files are generated by Ultraware software when you insert
a cam table under the Cam branch in the workspace. The cam
files generated are stored in the drives flash file system under a
directory named /Cam.dir. If a cam table is created with the
default name of Table.cam, and loaded into drive memory, the
File Name is /Cam.dir/Table.cam. User programs may set the
File Name attribute to different paths.

File Loaded

The current cam memory load status:
Yes —a cam file has been loaded into memory.
No —a cam file is not loaded into memory.

Note: The Filename attribute can be changed by a user program
after a cam file is loaded, so the Filename displayed may not be
the name of the file that is loaded.

Mode

The current mode of the cam:

e |ocked —the cam is active, and a different cam file cannot be
loaded.

® Unlocked — the cam table is inactive, and a cam file may be
loaded into memory.

The Cam Table is Locked whenever the Cam is enabled.

Count

The number of segments in the loaded cam table.

A cam table is divided into segments that start at each point
defined in the cam file. (Except the final point displayed in the
Cam table interface is used only to define the end of the
previous segment, not the start of a segment.)
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Status

Description

Order

Each of the segments of an Ultra5000 cam table is defined by a

polynomial equation, such as:

Output position = A + B*(Input Position) + C*(Input Position)*2
+...

The cam table Order is the highest order term in the right side of
this equation. All of the segments in a cam table must have the
same order. Cam files are generated as first order equations
when the cam table is a linear type, and 5th order equations
when the cam table is a polynomial type. A 5th order polynomial
provides sufficient degrees-of-freedom to constrain the
positions, velocities, and accelerations at the ends of each
segment.

Length

The maximum value of Input Position in the cam table.

Offset

The ending output position defined in the cam table.

The following direct commands can be executed for a Cam branch of an online

drive.

Command Description

Unload Table Unloads the cam file from memory. This command can be used
to free drive resources, if necessary.

Enable Cam Causes the cam to begin generating an output position.
Note: A cam table file must be loaded to enable cam, or an
Invalid State error occurs.

Disable Cam Causes the cam to stop generating output, but the Current

Position output is held constant at the current value.

Customize the Cam window for your Ultra5000 Drive by selecting one or more

of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Inserting a Cam Table

To create a new Cam Table, perform these steps.

* Click the Cam branch for an Ultra5000 drive in the Workspace window
and then click Cam Table from the Insert menu.

 Right-click the Cam branch, and then click Insert Table from the pop-up

menu).

The Cam Table appears in the Workspace window beneath the Cam branch.

Importing a Cam Table

To load a cam table file from the local computer’s file system and add it to the
workspace under the Cam Table branch, perform these steps.
1. Click Cam branch for an Ultra5000 drive in the Workspace window.
2. Right-click Import Cam File from the pop-up menu.
3. Choose the cam file from a file selection dialog box.
4. Click OK.

Once imported, the original file on the local computer’s file system is closed, and
only editing changes the drive’s copy.

Importing a CSV File

To load a cam file from the local computer’s file system, in a Comma Separated

Values (CSV) file format, and add it to the workspace under the Cam branch:
1. Click the Cam branch for an Ultra5000 drive in the Workspace window.
2. Right-click the cam branch and click Import CSV File from the pop-up

menu.
3. Choose the CSV file from a file selection dialog box.
4. Click OK.

Once imported, the original file on the local computer’s file system is closed, and
only editing changes the drive’s copy.
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Cam Table branch The cam table branch contains the definition of a cam table.

A cam table is stored on the drive as a cam file. The Cam Table Editor lets you
edit the cam definition, and then save the file on the drive.

The Cam Table branch supports commands letting you Cut, Copy, and Delete
cam tables, as well as the Load in Memory and Export Cam File commands. Drag
and Drop techniques may also be used.

Cam Table Editor

You may create or modify a cam profile with the Cam Table Editor.
e Set basic cam table attributes.

* Add, modify or remove cam table information for Input, Position or
Velocity values.

 Graphically adjust Input and Position values for cam segments using the
Position Profile Pane's context menu.

TIP The Cam Table Editor is accessible only after a cam table has been
inserted or imported.

A cam table generated by Motion Library functions cannot be modified with the
Cam Table Editor, it is read-only outside the C programming environment.
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The Cam Table Editor (pictured) has panes that contain the parameters,

properties, or attributes shown below and described on subsequent pages:
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Properties Pane

The Properties pane, on the top left of the cam table, has these parameters and

command buttons.

Parameter Description

Name The file name used to store the cam table. The name must end
in .cam.

Length The input value in counts of the last point in the cam table.

When the length is changed, all of the input values in the cam
table (and velocities if necessary) are adjusted to maintain the
same overall cam shape.

Position Scale

Scales in counts the positions defined in the cam table. The
initial default value for Position Scale is 1000 counts. This does
not limit the positions that can be created in the table. However,
when the Position Scale is changed, the positions of all points in
the table are adjusted according to the ratio of the new and old
position scales. For example, if Position Scale is changed from
1000 to 2000, a position of 600 counts would become 1200
counts.

Mode

Linear: This type of cam executes with linear (first order) curve
segments. Velocity discontinuities are likely with this type of
cam. However, this type of cam may be most appropriate for
cam tables imported from a CSV file with lots of points.
Polynomial: This type of cam executes with 5th order curve
segments. There are no discontinuities in velocity or
acceleration if all segments have polynomial type. If the cam
has adjacent linear segments, then there will be discontinuities
in velocity.

Command

Description

Save

Saves the current cam definition to a file on the associated
drive.

Close

Closes the cam table editing window.

Note: If the cam table has been changed but not saved,
Ultraware software prompts the user with the opportunity to
save the cam file to the drive.

Help

Displays the online help topic for the cam table editing window.
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Table Pane

The Table pane, on the left but below the Properties Pane, contains values for
these parameters in each segment of a cam.

Parameter Description

Input The position on the x-axis for each paint of the cam. Each input
on the cam has a specific input value in counts. The initial input
value is 0 and the default final input value is 1000.

Position The position on the y-axis for each point of the cam. Each input
on the cam has a specific position value in counts. The initial
(and typically the final) position value is 0.

Velocity (Displayed only for Polynomial Mode cam tables.)

The instantaneous velocity in units of (output position counts
per input count) per input count for the specific point of the cam.
By default, an instantaneous velocity of 0 is set for each point
added to a polynomial type segment and the velocity for each
point added to a linear type segment is calculated.

e A positive velocity value increases the initial acceleration of
the cam segment, and consequently results in reduced
velocity at the end of the cam segment.

e Anegative velocity value decreases the initial acceleration of
the cam segment, and consequently results in higher velocity
at the end of the cam segment.

Type (Displayed only for Polynomial Mode cam tables.)
The type of cam segment following the point.

® Linear

e Polynomial

The Table pane below the Properties contains the cam table point information.

e Input, Position, and Velocity values are displayed for polynomial mode
cam tables, but

e only Input and Position values are displayed for linear mode cam tables.
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Position Profile Pane

The Position Profile Pane on the top right, displays the cam positions in an
editable graph. The cam table points in this view can be dragged to adjust both

their Input and Position values.

Right-click this pane to open a context menu in which you can moditfy the
position profile with these commands.

Parameter Description

Add Point Adds a point to the cam table at the location under the mouse
cursor.

Delete Point Deletes the point under the mouse cursor from the cam table.

Dwell Segment

Sets the velocity of the cam segment under the cursor to have
zero velocity. The position of the segment end point is adjusted
to be equal to the beginning point of the segment.

Constant Velocity Segment

Sets the velocity of the cam segment under the cursor to a
constant value. The positions of the segment endpoints are not
adjusted. The velocity required to move from the beginning of
the segment to the end is calculated as (change in Position) /
(change in Input). This velocity is then set at the segment end
paints.

Velocity Profile Pane

The Velocity Profile Pane, on the right but below the Position Profile Pane,
displays the cam velocity in an editable graph, but only the Velocity values may be
adjusted in this graph, not the Input values. If the end point of the velocity profile

is adjusted, the first point’s velocity is automatically adjusted to have the same

value.

The velocity profile is only editable for a polynomial mode cam. For a linear
mode cam, the velocity of each segment is entirely determined by the location of
points in the Position Profile. Velocities are displayed in units of output position

counts per input count. To determine the actual output velocity of the cam, in

counts per second, the velocities from the graph must be multiplied by the actual
input velocity in counts per second.
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Acceleration Profile Pane

The Acceleration Profile Pane, on the right bottom, displays the cam acceleration
in a graph.
e For a polynomial mode came, Ultraware software constrains the
accelerations to be zero at each segment endpoint.

e For alinear mode cam, the acceleration is zero within each segment, with
essentially infinite acceleration at the transitions from segment to segment
(unless two adjacent segments have the same velocity).

Accelerations are displayed in units of (output position counts per input count)
per input count. To determine the actual output acceleration of the cam, in
counts per second squared, the accelerations from the graph must be multiplied
by the square of the actual input velocity in counts per second.

The following direct commands can be executed for a Cam Table branch of an
online drive.

Command Description

Load in Memory Load in Memory makes the selected cam table the active cam
table in the drive. When cam is enabled, the selected cam table
begins executing.

Export Cam File Copies a cam file from the local drive and exportitto a
computer file.
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Understanding the Gear

Window

The Properties window for the Gear branch looks like this.

Use the Gear window to:

#, Uw_5000 - Gear =] B3
Parameter Value Units Enahile Gear
l Gear Ratio Motar Countstaster Counts Dizable Gear
[l |Slew
Gear Slew Dizabled
Acceleration |0 Countsicourt/sec
Deceleration |0 Countsicourt/sec
Status Value Units
Gear Enabled (:)
Offzet o Courits
Current Pozition o Courits
Current elocity 1] Courtsisec
Current Accelerstion |0 Countsizec”2
[E| Slew
EEE Locked
I Current Gear Ratio o Motor Countztaster Counts
|
¥ Show Status
o Sl B Setup... | Revert | Cloze | Help |

e configure the drive's Gear Ratio. Gearing takes the position data provided
by a master encoder and uses it to generate motion

* monitor status relating to gear-driven motion

You can edit parameters for both an online and an offline Gear branch. However,
you can monitor status and execute direct commands (executed through the
Ultraware interface, rather than through a compiled, loaded and executed
program) only for a Gear branch that is the child of an online drive.

The following parameters can be entered and edited in the Gear window.

Parameter Description

Gear Ratio The number of counts the mator should move for each master
encoder count received (in Motor Counts per Master Count).
Floating point numbers are permitted.

Slew

Gear Slew Enabled — the gear ratio ramps up or ramps down using the
acceleration and deceleration specified below.

Disabled — the acceleration and deceleration are effectively
infinite.

Accel If the gear is enabled while the gear input is in motion, or the
gear ratio is changed to a greater value. The gear ratio ramps up
to the specified value at this rate.

Decel If the gear is disabled while it is in motion, or the gear ratio is

changed to a smaller value. The gear ratio ramps down to the
specified value (or zero if disabling) at this rate.
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The following display is the default status for a Gear branch of an online drive.

Status Description
Gear Enabled Light ON indicates the gear is enabled.
Offset The floating point (or fractional) component of Current Position.

Because Current Position is represented in whole counts, adding
the Offset to Current Position yields actual position.

Current Position The position, in counts, generated by gearing. This value is
automatically reset to zero at drive powerup.

Current Velocity The velocity command, in counts per second, generated by
gearing.

Current Acceleration The acceleration command, in counts per second squared,
generated by gearing.

Slew

State While the gear ratio is ramping up or down, this displays
Seeking. Once the gear ratio has reached the target value, this
displays Locked.

Current Gear Ratio The current effective gear ratio is displayed while the slew

State = Seeking
The user entered Gear Ratio is displayed when the slew State =
Locked, or if slew is disabled.

The following commands can be executed for a Gear branch of an online drive.

Command Description

Enable Gear Causes the gear to begin generating output - and motion - in
response to input received from the Master Encoder (or ratchet).

Disable Gear Causes the gear to stop generating output.

Customize the Gear window for your Ultra5000 Drive by selecting one or more
of these commands:

* Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

* Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Motor

Window

The Properties window for the Motor branch looks like this.

§.Ultraware - [UW_5000 - Motor] | _ (O] x|
BP Fle Edt Wiew Insert Program  Tools Commands Window Help ;Iilﬂ
Parameter Value Units Refresh Data |
Auto Motor [den |Enabled
hiotor Model
Total Inertia a Hg-cm™2
[ Advanced self-sensing properties
|
l Status Value Units
= IGeneral
hiotor Flag Irvealict
hiotar Type Rotary
Totojue Constant 0& [d-mfs,
Inetiz 0.76 Hy-cm"2
Poles/Revolution [}
Integral Limits No
= Electrical
Rated Yoltage 230 “olts
Resistance 4 Chms
Incluctance 24 mH
Flux Saturation 1 @ 118 peak
Flux Saturstion 1 @ 174 peak
Flux Saturation 1 i@ 35 peak
Flux Saturation 1 i 112 peak
Flux Saturation 1 @ 58 peak
Flux Saturation 1 @ 34 peak
FlLx Saturation 1 (@ 718 peak
Flux Saturation 1 @ peak
= Ratings
Maximum Speed 3500 RPM
Intermittent Current 20 Ammps
Continuous Current 5 Aimps
= Feedback
Encoder Incremental
Commutation Sinusoidal
Sinuzoical Startup Self-Sensing
Hall Input Cffset a degress
Lines/Revolution 2000
|2 [Thermal
Irtecral Thermostat Yes
Softweare Protection | Yes
Rihivr-g) 32767 i
Cthiwe-g) 1 V-2
Rihv-a) 39767 ChfY
Cthilee-2) 1 Wi
v Shaow Status
[T Sl B Setup... | Revert | Claze | Help |

Use the Motor window to:

e Enter a motor for the associated online or offline drive. The status values

associated with the motor appears in the Status pane of this window.

e Monitor the status that relate to the selected motor.

e DPerform diagnostics on an online motor/encoder.

You can edit parameters for both an online and an offline Motor branch.
However, you can monitor status only for a Motor branch that is the child of an
online drive.
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The following parameters can be entered and edited in the Motor window.

Parameter Description

Auto Motor Iden Select:

e Enabled: Causes the drive to read motor parameters from an
intelligent encoder, or

e Disabled: Causes the drive to use motor parameters for a
Motor Model selected below.

Motor Model The model name of the selected motor. Only listed motor models
are valid. Ultraware software ships with a utility that lets you
create custom motor configurations. Use that utility to add
customized motor selections to the Motor Model list.

Total Inertia (For rotary motors) The total inertia of the motor and load
combined.

Total Moving Mass (Only for linear motors) The moving mass of the motor and load
combined.

Note: The Motor Model list may not include any linear motors.
You can add linear (or other) motors using the Motor
Configuration utility, referenced in the Motor Model section,
above.

Self Sensing Current (Only for motors with self-sensing startup.) The percent of the
motors rated peak current to use for self-sensing startup. This
value may need to be adjusted when the motor is moving a high
inertia load.

Advanced Self Sensing Properties

Lock Time (Only for motors with self-sensing startup.) The amount of time
the drive uses to build up the current to the Self Sensing Current
level specified above.

Lock Delay (Only for motors with self-sensing startup.) The amount of time
the motor must be in the locked position after reaching the full
Self Sensing Current.

Move Direction (Only for motors with self-sensing startup.)

e Forward — indicates the motor moves only in the positive
direction during self-sensing startup.

* Negative — indicates the motor moves only in the negative
direction during self-sensing startup.

Move Time (Only for mators with self-sensing startup.) The amount of time
the drive uses for the verification move during self-sensing
startup.

Move Delay (Only for motors with self-sensing startup.) The amount of time

the drive holds the final position after the verification move
during self-sensing startup.

The following display is the default status for a Motor branch of an online drive.

Status Description
General
Motor Flag Either:

e Automatic — indicates the drive automatically determines the
motor settings by communicating with the encoder.

e Standard — indicates a motor whose status settings come
preconfigured.

e Custom — indicates a user-configured motor that was added
to the Motor Model list, above, using the Ultraware utility.

Motor Type The type of motor selected:
e Linear
e Rotary
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Status

Description

Torque Constant

(Only for rotary motors) The sinusoidal force constant, in
Newton meters/Ampere (N-m/A).

Force Constant

(Only for linear motors) The sinusoidal force constant, in
Newtons/Ampere (N/A).

Inertia

Rotor inertia, in Kilogram-centimeter squared (kg-cm?).

Mass

(Only for linear motors) Rotor mass, in Kilograms (kg).

Poles/Revolution

The number of motor poles per revolution.

Electrical Cycle

(Only for linear motors) The distance between motor poles, in
Meters.

Integral Limits

Indicates whether the motor provides built in feedback for travel
limits:

e VYes
* No

Electrical

Rated Voltage Voltage rating of the motor in Volts

Resistance The phase-to-phase resistance of the motor stator, in
milliHenries (mH).

Inductance The phase-to-phase inductance of the motor stator, in

milliHenries (mH).

Flux Saturation at 1/8, 1/4, 3/
8,1/2,5/8,3/4,7/8 and 8/8
(100%) of the motor peak
current.

Eight separate status values that specify the level of flux
saturation in the motor at the specified fraction of maximum
current level. A value of 1.0 indicates no flux saturation.

Ratings

Maximum Speed

Maximum motor speed, in revolutions/minute (rpm).

Intermittent Current

Maximum intermittent current of the motor in Amperes.

Continuous Current

Continuous current rating of the motor in Amperes.

Feedback

Encoder

The encoder type:

e Incremental

e Sine/Cosine

e SRS/SRM (only displayed offline). When a motor with this
encoder type is selected for an online drive, Auto Motor Iden
is set to true, and the Encoder indicates Sine/Cosine.)

Commutation

The type of commutation:
¢ Brush

e Trapezoidal

¢ Sinusoidal

Sinusoidal Startup

The type of startup for sinusoidal commutation:

e Self-Sensing

e Hall Inputs

e Serial (only displayed offline). When a motor with this start-
up type is selected for an online drive, Auto Motor Iden is set
to true, and the Sinusoidal Startup indicates Self-Sensing.)

Hall Input Offset

Hall Input offset, from standard Rockwell Automation
orientation, in electrical degrees.

Lines/Revolution

Encoder lines per revolution.
Note: This parameter is visible only if the Type is Rotary.

Lines/Meter

Encoder lines per meter of travel.
Note: This parameter is visible only if the Type is Linear.
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Status

Description

Thermal

Integral Thermostat

Indicates whether the motor has a built-in thermostat. Settings
are: Yes or No.

Software Protection

Indicates whether the motor thermal protection software is
activated. Settings are: Yes or No.

Rth(w-e)

Thermal resistance from the winding to the encoder, in degrees
centigrade/watt (°C/Watt).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

Cthiw-g)

Thermal capacitance from the winding to the encoder, in Watt-
seconds per degree centigrade (Watt-second/°C).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

Rth(w-a)

Thermal resistance from the winding to ambient, in degrees
centigrade/watt (°C/Watt).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

Cth(w-a)

Thermal capacitance from the winding to ambient, in Watt-
seconds per degree centigrade (Watt-second/°C).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

The following command can be executed for a Motor window of an online

Ultra5000 drive.

Command

Description

Refresh Data

Reads the motor definition information from the motor database
and reapplies it to the drive.

Note: This command is useful when a motor definition in the
motor database has been changed.
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Customize the Motor window for your Ultra5000 Drive by selecting one or more
of these commands:

¢ Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the Tuning The Properties window for the Tuning branch looks like this.

-
Window |
Parameter | Value | Units Start Velocity Tuning
= Velocity Regulator Gaing Stop Velocity Tuning
i 200 Lisec Start Position Tuning
| 1} 1izec
F ] Stop Position Tuning
Bianchwidth [ hertz Autotuning...
Upper Limit 30 SMpS
Lowwver Limit -30 amps
= Position Regulator Gaing
Kp 20 ses
Kpz a sec
Hpz Zone a Counts
ki o 1fsec
Ki Zone 0 Counts
Wit 1
= Velocity Tuning Setup
Tuning Direction | Bi-Directional
Periad 1} seconds
Step Size a counts/sec
= Position Tuning Setup
Tuning Direction | Bi-Directional
Periad 1} seconds
Step Size a counts
'WARHIHG -- Excessive tuning step profile
values may cause uncontrolled motion.
Status Value Units
= Velocity Loop
Comimand “elocity a Countsizec
Command Acceleration 1} Countsfzec2
Feecdback velociy 1] Countsises
Error 1} Courtsfzec
Error Sum 1} Courtsfzsec
Crutput a AMpE
Tuning State Idlle:
= Position Loop
Comtnand Position 1} Counts
Command “elocity a Countsizec
Command Accelerstion |0 Countsfsec?
Feedback Position 1} Counts
Error 1} Counts
Error Sum 1} Counts
Ourtpout 1) Courtsfsec
Tuning State Idlle:
Comtmand Oftset 1} Counts
Feedback Offset 1} Counts
¥ Show Status
) S Caimieis Setup... | Revert | Clagze | Help |

Use the Tuning window to configure, monitor and execute commands for
position and velocity tuning.

ATTENTION: Excessive tuning step profile values may cause
uncontrolled motion. Refer to the appropriate Hardware and Installation
manual listed in Additional Resources on page 12 for tuning details.

Ultraware software uses a nested digital servo control loop consisting of:

* an outer position loop (or regulator), using proportional, integral and
feedforward gains, around

e an inner velocity loop (or regulator), using its own set of proportional,
integral and feedforward gains.
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Together, these gain regulators provide software control over the servo dynamics,
and let the servo system stabilize.

You can edit parameters for both an online and an offline Tuning branch.
However, you can monitor status and execute direct commands (executed
through the Ultraware interface, rather than through a compiled, loaded and
executed program) only for a Tuning branch that is the child of an online drive.

The following parameters can be entered and edited in the Tuning window.

Parameter

‘ Description

Velocity Regulator Gains

P

Proportional gain for the velocity loop. Must be >=0.

Increasing the P gain improves response time and increases the
stiffness of the system. Too high a P gain value causes
instability; too low a P gain value results in loose or sloppy
system dynamics.

Integral gain for the velocity loop. Must be >= 0.

| gain improves the steady-state velocity performance of the
system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

FF

Acceleration feedforward gain. Must be >=0.

FF gain reduces velocity following error. However, high valugs
can cause velocity overshoot.

Bandwidth

Lowpass output filter bandwidth. Valid values range from
0...2000 Hz.

Bandwidth reduces noise generated by encoder resolution or
mechanical resonance in the system. Setting to zero disables
filtering.

Upper Limit

The maximum positive current the drive may output to the motor,
in amperes. Must be >= 0.

Lower Limit

The maximum negative current the drive may output to the
motor, in amperes. Must be <= 0.

Position Regulator Gains

Kp

Proportional gain for the position loop. Must be >=0.
Increasing the Kp gain improves response time and increases
the stiffness of the system. Too high a Kp gain value causes
instability; too low a Kp gain value results in loose or sloppy
system dynamics.

Kpz

Proportional gain for the position loop, when the position error
falls within the Kpz Zone (defined below). Must be >= 0.

Kpz Zone

Enter the region, in counts, around Command Position where
Kpz is used in place of Kp as the position loop proportional gain
value. Must be >= 0.

Ki

Integral gain for the position loop. Must be >= 0.

Ki gain improves the steady-state positioning performance of
the system and virtually eliminates steady-state positioning
errors. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

Ki Zone

Enter the region, in counts, around Command Position where
integral gain is active. Must be >=0.
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Parameter

Description

Kff

Velocity feedforward gain for the position loop. Must be >= 0.

Note: Kff gain reduces position following error. However high
values can cause position overshoot.

Velocity Tuning Setup

Tuning Direction

Click a tuning direction:

e Bi-Directional to tune the drive using an alternating step-
input to create alternately forward and reverse directional
motion,

e Forward Only to tune the drive using a step-input to create
only forward motion, or

e Reverse Only to tune the drive using a step-input to create
only reverse motion.

Period

The time, in seconds, the drive turns at a given velocity.

Step Size

The amplitude of the velocity input, in pulses per second (pps),
sent to the drive for the given period. In Bi-Directional tuning,
the amplitude alternates polarity (+ or - sign).

JAN

ATTENTION: Excessive tuning step profiles values
may cause uncontrolled motion. Refer to the
appropriate Hardware and Installation manual
listed in Additional Resources on page 12 for tuning
details.

Position Tuning Setup

Tuning Direction

The tuning direction:

e Bi-Directional to tune the drive using an alternating step-
input to create alternately forward and reverse directional
motion,

e Forward Only to tune the drive using a step-input to create
only forward motion, or

e Reverse Only to tune the drive using a step-input to create
only reverse motion.

Period

The time, in seconds, the drive holds its present step position.

Step Size

The number of pulses the drive moves in a single direction. In Bi-
Directional tuning, the direction alternates.

A

ATTENTION: Excessive tuning step profiles values
may cause uncontrolled motion. Refer to the
appropriate Hardware and Installation manual
listed in Additional Resources on page 12 for tuning
details.

The following display is the default status for a Tuning branch of an online drive.

Status

Description

Velocity Loop

Command Velocity

The command velocity input to the velocity loop.

Command Acceleration

The command acceleration input to the velocity loop.

Feedback Velacity The feedback velocity returned from the motor to the velocity
loop.

Error The difference between Command Velocity and Feedback
Velocity.

Error Sum The velocity error summation used by integral gain.

Output The generated output from the velacity loop.
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Status

Description

Tuning State

The state of the Tuning branch. Displays include:
Running, Stopping, and Idle.

Position Loop

Command Position

The command position input to the position loop.

Command Velocity

The command velocity input to the position loop.

Command Acceleration

The command acceleration input to the position loop.

Feedback Position

The feedback position returned from the motor to the position
loop.

Error The difference between Command Position and Feedback
Position.

Error Sum The position error summation used by integral gain.

Output The generated output from the position loop.

Tuning State

Displays Idle or Tuning depending on whether a Stop or Start
tuning command is selected.

Command Offset

Offsets the Command Position value displayed on the
Oscilloscope to prevent the command trace from incrementing
(‘walking') off the display.

Feedback Offset

Offsets the Feedback Position value displayed on the
Oscilloscope to prevent the feedback trace from incrementing
(‘walking') off the display.

The following commands can be executed for a Tuning branch of an online drive.

Command

Description

Start Velocity Tuning

Drives the motor with a square (or step) wave. The shape of the
wave is determined by the commanded Step Size velacity (in
pulses per second) and the selected Tuning Direction.

Stop Velocity Tuning

Stops velocity tuning.

Start Position Tuning

Drives the motor with a square (or step) wave. The shape of the
wave is determined by the commanded Step Size position (in
pulses) and the selected Tuning Direction.

Stop Position Tuning

Stops position tuning.

Autotuning

Opens the autotuning window.

Customize the Tuning window for your Ultra5000 Drive by selecting one or

more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

e Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Autotuning Window

Use the Autotuning window to
e configure autotuning parameters,
e start autotuning for an online drive, and

® monitor autotuning status.

To access the Autotuning window, do one of these:
e Click Autotuning, from the Commands menu.

* Right-click the Tuning icon, and then click Commands and Autotuning
from the pop-up menu.

* Right-click the Tuning icon, and then click Properties from the pop-up
menu. Then click Autotuning in the Tuning window.

During autotuning, the drive executes an internal tuning algorithm and sets
appropriate gains automatically. The user sets the desired tuning command
parameters and selects the Start Autotune button to begin autotuning.

ATTENTION: The motor shaft moves during the tuning process! Refer to
the appropriate Hardware and Installation manual listed in Additional
Resources on page 12 for tuning details.

The following parameters, status and commands apply to this window.

Parameter Description

Autotune Settings

Autotuning Direction The direction in which the motor rotates during tuning:
o Bi-Directional,

e Forward Only, or

e Reverse Only.

Maximum Distance The maximum distance the motor turns when performing
autotuning. The autotune distance should be set as large as the
application permits, so that the autotune algorithm is able to
collect sufficient data to compute new tuning gains. It must be >
0.

Maximum Velocity The maximum turning velocity of the motor during autotuning. It
has a range of 1...100% of maximum motor velocity.

Step Current The current the drive will command when performing
autotuning. The autotune current is normally set at 10% of the
motor rated peak current, but may need to be increased in the
presence of large inertias or high friction. In these systems,
higher settings will make sure that the autotune algorithm will
be able to collect sufficient data to compute new tuning gains. It
has a range of 1...100%.
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Parameter

Description

Bandwidth Filter

Enabled: sets the autotuning algorithm to the Velocity Loop
Bandwidth parameter appropriately for the Velocity Loop P-Gain
value.

Disabled: sets the Bandwidth to zero, or no filtering.

Velocity | Gain Enabled: sets the autotuning algorithm to the Velocity Loop
|Gain parameter.
Disabled: sets the IGain to zero.

Response This property determines how tight the drive is tuned. A value of

2 indicates a critically damped system. Values between 0.7 and
1.4 generally result in desirable results. It has a range from
0..2

The following status is displayed by default for an Ultra5000 drive in the
Autotuning window of the Tuning branch.

Status

Description

Autotuning State

Describes the current state of the autotuning process, as

follows:

e |dle, when tuning is inactive, or has completed successfully.

e Running, while the drive is moving the motor to determine
the response.

e Complete, when the autotuning algorithm has completed
successfully. (Note, this status displays momentarily, before
returning to the idle state.)

e Failed, when the autotuning algorithm was unable to finish.

Total Inertia

For rotary motors, the total moving inertia of the motor and
attached load, as calculated by the autotuning algorithm.

Total Motion Mass

For linear motors, the total moving mass of the mator and
attached load, as calculated by the autotuning algorithm.

Velocity Regulator Gains

P

Proportional gain for the velocity loop. Must be >=0.

Note: Increasing the P gain improves response time and
increases the “stiffness” of the system. Too high a P gain value
causes instability; too low a P gain value results in “loose” or
“sloppy” system dynamics.

Integral gain for the velocity loop. Must be >=0.

Note: | gain improves the steady-state velocity performance of

the system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

FF

Acceleration feedforward gain. Must be >=0.

Note: FF gain reduces velocity following error. However, high
values can cause velocity overshoot.

Bandwidth

Lowpass output filter bandwidth. Valid values range from
0...2000 Hz.

Note: Bandwidth reduces noise generated by encoder resolution
or mechanical resonance in the system. Setting to zero disables
filtering.

Lower Limit

Input the maximum positive current the drive may output to the
motor, in amperes. Must be >=0.

Upper Limit

Input the maximum positive current the drive may output to the
motor, in amperes. Must be >=0.
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Status Description

Position Regulator Gains

Kp Proportional gain for the position loop. Must be >= 0.

Note: Increasing the Kp gain improves response time and
increases the “stiffness” of the system. Too high a Kp gain value
causes instability; too low a Kp gain value results in “loose” or
“sloppy” system dynamics.

Kpz Proportional gain for the position loop, when the position error
falls within the Kpz Zone (defined below). Must be >= 0.

Kpz Zone Enter the region, in counts, around Command Position where
Kpz will be used in place of Kp as the position loop proportional
gain value. Must be >=0.

Ki Integral gain for the position loop. Must be >= 0.

Note: Ki gain improves the steady-state positioning
performance of the system and virtually eliminates steady-state
positioning errors. Increasing the integral gain generally
increases the ultimate positioning accuracy of the system.
However excessive integral gain results in system instability.

Ki Zone Enter the region, in counts, around Command Position where
integral gain is active. Must be >=0.

Kff Velocity feedforward gain for the position loop. Must be >= 0.

Note: Kff gain reduces position following error. However high
values can cause position overshoot.

These commands can be executed on an online drive using the Autotuning
window of the Tuning branch.

Command Description
Start Autotune Begins autotuning.
Clear Faults Attempts to clear all drive faults.
TIP Closing this window results in a display message stating:

This will return the drive to its normal operating mode. The drive will be
software disabled to prevent unexpected motion. Select the drive in the
workspace and execute the Commands/Enabled menu (or click the
Enable toolbar button) to re-enable the drive.

Customize the Autotuning window for your Ultra5000 Drive by selecting one or
more of these commands:

 Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.
* Click Setup to access the Monitor Setup window.

* Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the The Properties window for the Encoders branch looks like this.
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Use the Encoders window to configure a motor encoder and master encoder.
You can edit parameters for both an online and an offline Encoders branch.

However, you can monitor status only for an Encoders branch that is the child of
an online drive.
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The following parameters can be entered and edited in the Encoders window.

Parameter

Description

Motor Encoder Interpolation:

The amount of interpolation to be used with sine/cosine
encoders:
o 4

x8

x16
x32
x64
x128
X256
x512

e x1024

For example, if a Stegmann encoder outputs 1024 cycles per
revolution and Encoder interpolation is set to x256, the drive will
use 262144 (1024 x 256) counts per revolution as the effective
feedback.

Motor Encoder

Polarity

The Motor Encoder’s polarity:

e Positive — turning the motor in a clockwise direction (as
viewed from the shaft end) increases the feedback position
(in counts).

e Negative — turning the motor in a clockwise direction (as
viewed from the shaft end) decreases the feedback position
(in counts).

Filter

The state of the motor encoder filter:
e Disabled
e Enabled

Note: The filter reduces the upper limit of the rate at which
feedback pulses are recognized. You man need to enable
feedback in a noisy environment, or when a long encoder cable
is used.

Fault Mode

The state of fault checking for the motor encoder at powerup:
® Disabled
e Enabled

Master Encoder

Polarity

The Master Encoder’s polarity:

e Positive — turning the motor in a clockwise direction (as
viewed from the shaft end) increases the feedback position
(in counts).

e Negative — turning the motor in a clockwise direction (as
viewed from the shaft end) decreases the feedback position
(in counts).

Filter

The state of the master encoder filter:
e Disabled
e FEnabled

Note: The filter reduces the upper limit of the rate at which
feedback pulses are recognized. You man need to enable
feedback in a noisy environment, or when a long encoder cable
is used.

Fault Mode

The state of fault checking for the master encoder at powerup:
® Disabled
e Enabled
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Parameter

Description

Output Encoder

Mode

Specify how to configure the auxiliary encoder connection of the
drive:

Disabled: The auxiliary encoder connection is used as an input.
The Aux Encoder firmware object contains the position as read
from the input.

Hardware: The auxiliary encoder connection are used for output.
The Encoder Output object is configured to directly pass the
motor encoder position to the output as well as the Aux Encoder
firmware object.

Software: The auxiliary encoder connection is used for output.
The Encoder Output object is configured to pass the software
filtered motor encoder position to the

output as well as the Aux Encoder firmware object. The Divider
and Limit properties, listed below, are used to perform the
filtering in this mode.

Limit

Maximum Output Frequency: The encoder output frequency
limit.

Note: This parameter is active only if Software is selected as
the Output Mode.

Divider

Type the amount of division used for generating output encoder
signals. For example, if the Divider is set to 4, the encoder
output frequency is 1/4th the encoder

input frequency.

Note: This parameter is active only if Software is selected as
the Output Mode.

Ratchet Settings

If Yes is set:

Ignore Negative Input

Negative direction master encoder input generates NO motor
movement.

Negate Negative Input

Master encoder input in a negative direction generates motor
movement in a positive direction.

Note: Selecting Ignore Negative Input, above, overrides this
selection.

Buffer Negative Input

Negative direction master encoder input is accumulated in a
buffer without generating motor movement.

Note: This selection is often used together with Unbuffer
Positive Input, below.

Unbuffer Negative Input

Negative direction master encoder input is used first to reduce
the accumulated positive directional buffer then, only after this
buffer is reduced to zero, does it generate motor movement in
the negative direction.

Note: This assumes Buffer Negative Input, above, is not
selected.

Ignore Positive Input

Positive direction master encoder input generates NO motor
movement.
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Parameter

Description

Negate Positive Input

Master encoder input in a positive direction generates motor
movement in a negative direction.

Note: Selecting lgnare Positive Input, above, overrides this
selection.

Buffer Positive Input

Positive direction master encoder input is accumulated in a
buffer without generating motor movement.

Note: This selection is often used together with Unbuffer
Negative Input, above.

Unbuffer Positive Input

Positive direction master encoder input is used first to reduce
the accumulated negative directional buffer then, only after this
buffer is reduced to zero, generates motor movement in the
positive direction.

Note: This assumes Buffer Positive Input, above, is not selected.

The following status is displayed by default for an Encoders branch of an online

drive.

Status

Description

Motor Encoder

Output

The motor encoder's output, in counts

Fault State

The current state of fault checking for the motor encoder

The motor encoder's index

A

The motor encoder's Channel A

The motor encoder's Channel B

S1

The motor encoder's Hall Input 1

S2

The moator encoder's Hall Input 2

S3

The motor encoder's Hall Input 3

Master Encoder

Output

The master encoder's output, in counts.

Fault State

The current state of fault checking for the master encoder

The master encoder's index

A

The master encoder's Channel A

B

The master encoder's Channel B

Ratchet Settings

Ratchet Buffer

The accumulated value, in counts, stored in the buffer when
negative or positive input is set to buffer or unbuffer. This value
is automatically re-set to zero at drive powerup.

Ratchet Output

The position, in counts, generated by the ratchet. This value is
automatically re-set to zero at drive powerup.

Current Position

The position, in counts, generated by the ratchet. This value is
automatically reset to zero at powerup.

Current Velocity

The velocity command, in counts per second, generated by the
ratchet.
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Customize the Encoders window for your Ultra5000 Drive by selecting one or
more of these commands:

¢ Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the D|g|ta| The Properties window for the Digital Inputs branch looks like this.
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Use the Digital Inputs window to name, and monitor the status of up to sixteen
digital inputs.

You can edit parameters for both an online and an offline Digital Inputs branch.

However, you can monitor status settings only for a Digital Inputs branch that is
the child of an online drive.
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The following parameters can be entered and edited in the Digital Inputs

window.

Parameter

Description

Input 1—16 Name

Type in the name of the input. The default value is a number
from 1 to 16.

Input 1 — 16 Polarities

The desired polarity for each input.

e Active High: The input is considered “on” when a positive
voltage is detected at the input.

e Active Low: The input is considered “on” when no voltage is
detected at the input.

This is especially useful when configuring an input as a

hardware limit, with a normally closed switch. In this case,

setting the input’s polarity to Active Low opens the switch when

the limit is hit, which causes the drive to detect the hard limit.

The following display is the default status for a Digital Inputs branch of an online

drive.

Status

Description

Input 1—16 State

The current state, or condition, of each digital input is depicted
by a light bulb icon, as follows:

e ON: A bright light bulb

e (OFF: A darkened light bulb.

Customize the Digital Inputs window for your Ultra5000 Drive by selecting one
or more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

¢ Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Digital
Outputs Window

The Properties window for the Digital Outputs branch looks like this
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Use the Digital Outputs window to name, monitor, and toggle the status of the
eight digital outputs.

You can edit parameters for both an online and an offline Digital Outputs
branch. However, you can monitor status, and execute direct commands
(executed through the Ultraware interface, rather than through a compiled,
loaded and executed program) only for a Digital Outputs branch that is the child
of an online drive.

The following parameters can be entered and edited in the Digital Outputs

window.

Parameter

Description

Output 1 —8 Name

Type in the name of the output. The default value is a number
from 1 to 8.

Output 1 —8 Polarities

The desired polarity for each output.

Active High: The output is turned ON by applying a positive
voltage to the output.

Active Low: The output is turned ON by setting the voltage at
the output to zero.

The following display is the default status for a Digital Outputs branch of an

online drive.

Status

Description

Output 1 —8 State

The current state, or condition, of each digital output is depicted
by a light bulb icon, as follows:

e ON: A bright light bulb

e OFF: A darkened light bulb.

182

Rockwell Automation Publication 2098-UMO001G-EN-P - February 2011



Configuring the Ultra5000 Drive Chapter 4

The following commands can be executed in the Digital Outputs window of an
online drive.

Command Description

Toggle Output 1—8 Changes the state of the selected digital output from ON to OFF,
or OFF to ON.

Turn All On Transitions all Qutput to ON.

Turn All Off Transitions all Output to OFF.

Customize the Digital Outputs window for your Ultra5000 Drive by selecting
one or more of these commands:

¢ Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

e Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the Analog The Properties window for the Analog Inputs branch looks like this.
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Use the Analog Inputs window to:

e name two (2) analog inputs

e sct the scale (gain adjustment) and offset for each analog input

* monitor the status of each analog input
You can edit parameters for both an online and an offline Analog Inputs branch.
However, you can monitor status settings only for an Analog Inputs branch that

is the child of an online drive.

The following parameters can be entered and edited in the Analog Inputs

window.
Parameter Description
Name The name of the input.
Scale A value multiplied by the Output 1 (or 2) Input voltage value.
Offset A value added to the product of the Gain multiplied by the
Output 1 (or 2) Input voltage value.

The following status is displayed by default for an Analog Inputs branch of an
online drive.

Status Description

Input The scaled value of the analog Input 1 (or Input 2). This value
equals the voltage read at the analog input multiplied by the
gain value, summed with the offset.

Output The scaled value of the analog Output 1 (or Output 2). This value
equals the voltage read at the analog input multiplied by the
gain value, summed with the offset.
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Customize the Analog Inputs window for your Ultra5S000 Drive by selecting one
or more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the Ana|og The Properties window for Analog Outputs looks like this.
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Use the Analog Outputs window to:
* name two (2) analog outputs

e configure the operation of each analog output, including its respective gain

and offset
* manually set the voltage for each analog output, and
* monitor the status of each analog output
You can edit parameters for both an online and an offline Analog Outputs
branch. However, you can monitor the status only for an Analog Outputs branch

that is the child of an online drive.

The following parameters can be entered and edited in the Analog Outputs

window.
Parameter Description
Name The name of the analog output.
Mode The mode of the analog output.
e Manual — The voltage at the output is determined by the
Manual Value setting of the output, along with its scale and
offset.
e Auto — The voltage at the output is determined by the Source
setting of the output, along with its scale and offset.
Source The drive parameter whose value determines the output voltage
when in Auto mode.
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Parameter Description
Scale A value multiplied by the Output 1 (or 2) Input voltage value.
Offset A value added to the product of the Gain multiplied by the

QOutput 1 (or 2) Input voltage value.

Manual Value The voltage value input to the Analog Output when in Manual
mode, before the Scale and Offset values are applied.

The following status is displayed by default for an Analog Inputs branch of an
online drive.

Status Description

Output The Analog Output 1 (or 2) output voltage value after the Scaled
and Offset values are applied.

Customize the Analog Outputs window for your Ultra5000 Drive by selecting
one or more of these commands:

e Click Show Status to display or hide the Status pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the
Oscilloscope Window

188

The Properties window for the Oscilloscope looks like this
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Use the Oscilloscope window to trace one of four drive signals by:

* Configuring the oscilloscope by selecting a the drive signal to trace.

* Executing commands that run the oscilloscope's tracing function

continuously or in response to the configured trigger.

* Monitoring the oscilloscope as it traces the selected drive signal.

The Oscilloscope window has these parameters and commands associated with it.

Parameter Description

Channel A,B,Cand D

Input Signal Assign a drive signal to the selected Channel (A, B, C or D) from
the Channel Setup dialog box that opens when you click the
down arrow to the right of this input box.
Note: The resolution of this signal may be confusing if Velocity
Feedback is selected. See the topic Velocity Motor Feedback
Resolution for information on how resolution is derived for
various motor and feedback combinations.

Scale Type Scale Types are:

* Auto
Manual

Same As ChA (available for Channels B,C and D)
Same As ChB (available for Channels C and D)
Same as ChC (available for Channel D only)
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Parameter

Description

Scale

The amplitude of the selected channel input signal that can be
displayed between gridlines of the oscilloscope, in the units of
the drive signal. It is dependent on the signal selected. If the
Scale is left at its default value of 0, The data is autoscaled to fit
the graph.

Note: Visible only if Scale Type is Manual.

Offset

The trace offset for the selected Channel Input. Its range
depends on the signal selected. A value of zero places the zero
value of the signal at the middle grid line. A nonzero offset
shifts the trace up or down so that the offset value is positioned
at the middle grid line.

Note: Visible only if Scale Type is Manual.

Sweep Parameters

Sample Period

The time, in milliseconds, between samples that constitute a
trace. The horizontal resolution of the oscilloscope is 128
samples. (For example, selecting a sample period of 1.0 ms
results in 128 mS of data being displayed.)

Note: The Sample Period has a resolution of 0.125 ms.

Samples per Division

Number of samples per division. For example, 32 samples per
division results in 4 horizontal divisions.

Trigger Source

The drive signal that sets off the trigger and begins tracing the
selected channel signal, upon the occurrence of the Trigger
Mode at the Trigger Threshold. See Input Signal for a list of
available Trigger Source selections.

Trigger Mode

Event trigger for oscilloscope tracing:

¢ |mmediate: begins tracing immediately when the selected
drive signal becomes active.

e Rising Edge: begins tracing when the selected Trigger Source
value increases above the Trigger Threshold value.

e Falling Edge: begins tracing when the selected Trigger Source
value decreases below the Trigger Threshold value.

Trigger Threshold

The value of the Trigger Source drive signal that begins tracing.
Trigger Mode selections are:

e Rising Edge

e Falling Edge.

Trigger Status

The current status of the oscilloscope trigger:
e |dle

e Awaiting Trigger

¢ Collecting Data

Oscilloscope Display

Y-axis Labels

Labels to display on the y-axis:

Default — One reference point for each channel is displayed.
Channel A

Channel B

Channel C

Channel D

Legend

Displays the color of the trace for each input signal or channel.
Click the color rectangles displayed in the legend to modify a
color.
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The following commands can be executed for the Oscilloscope window of an
online drive.

Command Description

Arm Trigger Turns the oscilloscope trigger ON.

Run Continuous Runs the oscilloscope continuously, circumventing the trigger.
Stop Triggering Turns the oscilloscope trigger OFF.

Customize the Oscilloscope window for your Ultra5000 Drive by selecting one
or more of these commands:

¢ Click Show Properties to display or hide the Properties pane.

¢ Click Show Commands to display or hide the Commands pane.

e Click Save to save the oscilloscope data to a tab delimited file on your PC,

which can be read by spreadsheet or presentation software. Information
saved includes the Oscilloscope data points from one or more channels.

e Click Revert to return parameter settings to the values they held when you
opened this window.

Channel Setup Window

The collapsed Properties window for the Channel Setup looks like this

= Channel Options

----- Position Regulator
----- Welocity Fegulator
----- Current Regulator

Cancel

Use this window to:

* Assign a specific Input Signal to the selected Channel in the Oscilloscope
window for an Ultra5000 drive, or

* Assign no Input Signal to the selected channel in the Oscilloscope window
for an Ultra5000 drive.
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Much like the Monitor window, this window lets you customize the display for
the selected online Ultra5000 drive. The window displays a tree diagram with all
the status settings that can be monitored for the selected drive.

Channel Option

Position Regulator

Command Position (PReg)

Command Velocity (PReg)
Feedback Position (PReg)
Error (PReg)

Output (PReg)

Tune Command (PReg)
Tune Feedback (PReg)
Velocity Regulator

Command Position (VReg)

Command Velocity (VReg)
Feedback Position (VReg)
Error (VReg)

Output (VReg)

Tune Command (VReg)
Tune Feedback (VReg)
Current Regulator
Shaft Position (IReg)
Shaft Angle (IReg)
Sine (IReg)

Cosine (IReg)

Loop Gain (IReg)

Average Current (IReg)

U Phase Current (IReg)
W Phase Current (IReg)
U Phase Voltage (IReg)
V Phase Voltage (IReg)
W Phase Voltage (IReg)
Torque Command (IReg)

Torque Feedback (IReg)

Torque Error (IReg)

Torque Output (IReg)
Field Feedback (IReg)
Field Error (IReg)
Field Output (IReg)
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To assign a specific input signal, or status, to the selected channel:
1. Click one or more + (plus) signs to open the tree control to the desired
branch.
2. Place a check mark in the box next to the desired input signal, or status.
3. Click OK to display the selected input signal as the channel in the
Oscilloscope window.

To assign no input signal, or status, to the selected channel:

1. Be sure no check marks appear next to any input signal, or status.

2. Click OK.

The word Unassigned appears in the selected Channel in the Oscilloscope
window.

3. Click OK to display Unassigned as the channel in the Oscilloscope

window.

192 Rockwell Automation Publication 2098-UM001G-EN-P - February 2011



Configuring the Ultra5000 Drive Chapter 4

Understanding Ultra5000
with DeviceNet

The Properties window for DeviceNet looks like this.

§ 5kOn - DeviceMet

Parameter

Value

(= 5

Units

Mode Address

0

Data Rate

125kps

Madule Fault Action

Fault E14

lelle: Fault Action

Fault E14

Comm Fault Action

Fault E14

i Receive Select

Mo Data Consumed

WO Transmit Select

Mo Data Produced

Status Value Units

Fault Status o Fault

Loader Yersion |0

Server YWersion |0

¥ Show Status
™| Shmw Eammats

Setup... | Revert | Cloze | Help |

Use the DeviceNet window to:
e configure a Ultra5000 drive with the Node Address = PGM, and

e define message formats to transmit and receive.

The DeviceNet window has these parameters and statuses.

Parameter Description

Node Address Node address used for DeviceNet communication. This value is
only used if the rotary switch on the front panel is configured for
PGM.

Data Rate Data rate used for DeviceNet communication. This value is only

used if the rotary switch on the front panel is configured for
PGM. The options are:

e 125kps

250 kps

500 kps

Autobaud

|/0 Receive Select

Selects the output (consumed) assembly that is updated when a
polled, change of state, or cyclic I/0 message is received by the
drive. The options are:

¢ No Data Consumed

Assembly Instance 1

Assembly Instance 2

Assembly Instance 3

Assembly Instance 4

Assembly Instance 5

Assembly Instance 6

Assembly Instance 7

e Assembly Instance 8

Note: Refer to the Ultra5000 IPD with DeviceNet Reference
Manual, publication 2098-RM002 (Ultra5000 IPD with
DeviceNet Reference Manual, publication 2098-RM002) for
information on these options.
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Parameter

Description

|/0 Transmit Select

Selects the input (produced) assembly that is transmitted by the
drive over a polled I/0 messaging connection. The options are:
e Assembly Instance 9

Assembly Instance 10

Assembly Instance 11

Assembly Instance 12

Assembly Instance 13

Assembly Instance 14

Assembly Instance 15

e Assembly Instance 16

Note: Refer to the Ultra5000 IPD with DeviceNet Reference
Manual, publication 2098-RM002 (Ultra5000 IPD with
DeviceNet Reference Manual, publication 2098-RM002) for
information on these options.

Faults:

Module Fault

Determines the action the drive should take if it can not
communicate with the DeviceNet module.

The options are:

e DeviceNet Fault E14

e |gnore

Note: Refer to the Ultra5000 IPD with DeviceNet Reference
Manual, publication 2098-RM002 (Ultra5000 IPD with
DeviceNet Reference Manual, publication 2098-RM002) for
information

on these options.

|dle Fault

Determines the action the drive should take if the master sends
a zero length I/0 message to the drive, which may occur if a PLC
(master) is set to program mode.

The options are:

e DeviceNet Fault E14

® |gnore

Note: Refer to the Ultra5000 IPD with DeviceNet Reference
Manual, publication 2098-RM002 (Ultra5000 IPD with
DeviceNet Reference Manual, publication 2098-RM002) for
information

on these options.

Comm Fault

Determines the action the drive should take if the drive detects
a network failure while an I/0 messaging connection is active.
The options are:

e DeviceNet Fault E14

e Ignore

Note: Refer to the Ultra5000 IPD with DeviceNet Reference
Manual, publication 2098-RM002 (Ultra5000 IPD with
DeviceNet Reference Manual, publication 2098-RM002) for
information

on these options.
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The following status is displayed by default for an Ultra5000 drive in the

DeviceNet window.

Status

Description

Fault Status

Indicates the last module’s fault status. This value defaults to
No Fault on powerup and reset.

The status are:

e No Fault

e |dle Fault

e Comm Fault

Loader Version

Indicates the current version of DNetlLoad.exe

Server Version

Indicates the current version of DnetServ.exe

No commands are associated with the DeviceNet window.

Customize the DeviceNet window for your Ultra5000 Drive by selecting one or

more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you

opened this window.
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Monitoring Your Ultra5000 The Monitor tool lets you display all or any combination of drive status settings

. for a selected Ultra5000 online drive. The Monitor tool works just like the status
Drive pane of a branch’s Properties window.

Use this window to:

e Display the status settings that have been selected for display in the
Monitor Setup window.

e Open the Monitor Setup window, in which you can display the drive
status.

This window has these commands.

Command Description

Format The format for displaying integer values in the monitor:
e Decimal
e Binary

e Hexadecimal

Load Opens the Monitor Load dialog box, where you can:

e |oad a previously saved monitor from the list.

e Delete an existing monitor from the list.

e Save as default an existing monitor to automatically load
each time you open the Monitor window.

Save Opens the Monitor Save dialog box, where you can:

e Save a monitor, under a new or existing name, for later use.

o Delete an existing monitor from the list.

e Save as default an existing monitor to automatically load
each time you open the Monitor window.

Reset Peaks Resets peak value parameters to zero. For example, Position
Error Peak -, Position Error Peak +, Current Peak -, Current Peak
+.

Setup Opens the Monitor Setup window, where you can display the

drive status.

Refer to Ultra5000 Status on page 199 for a detailed list of drive
status selections.

To monitor your drives, perform these steps.

1. Double-click the Monitor icon in the Workspace window. The Monitor
window appears in the Client Area.

2. Click Setup to open the Monitor Setup window as shown on page 197.
You can customize the display of the Monitor window for the selected
online Ultra5000 drive. The window displays a tree diagram with all the
status settings that can be monitored for the selected drive.

Refer to Ultra5000 Status on page 199 for a detailed list of drive status
selections.
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e DPlace a check mark in the checkbox to the left of a status item to

monitor it.
TIP If you place a check mark beside a parent item, all its child items

become checked and their status is displayed.
If you remove a check mark from a parent item, check marks are
removed from all its child items and their status are not
displayed.
If you place a check mark next to some, but not all, child items,
the parent item is checked, but dimmed.

=l w5000

= ation

State
Mode
Current Poszition
Current Velocity
Current Acceleration
Move

State
Floating Zera

Current Position
Current Velocity
Current Acceleration
Current Jerk.

#-- ] Mator

H-- ] Tuning

t-- [ Encoders

/- [ Digital Inputs
f-- [ Digital Dutputs
----- [0 Analog Inputs
H-- [ Analog Outputs
H-- ] Global Variables
#- ] Faults

H-- [ Service Info
#-- ] Pasition Limits
------- [ Enabled

....... [ Fault

------- [ Drive Address

()8 I Cancel

S S s e B = = M )
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198

3. The Monitor window now displays all the selected statuses:

&t UW_3000 - Monitor

| Parameter Value Units
=] Drive Status

Analoy Command n 1] milliv otz
Brake (:)

Busz Yoltage 1] “olts
Dizahle Serial Communications (:)

Drrive Enabiled (:)

Drive Temperature 1] %

Fault State Drive Enable

Fitmeaeare W ersion 0.00

Forward Enable [@]

Motor Temperature 1] %
Operating Mode Analog Position Input

Operation Mode Cverride [

PICS Mumber

Ready [

Reverse Enable @]

[E1  |Position Signals
Paszition - Command 1} Courtz
Pastion - Error 1} Courts
Pazttion - Mator Feedback 1} Courts
Position - Auxiliary Encoder |0 Counts
Forrnat
Decimal = Load | Save | Feset Peaks

Cloze | Help |
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Ultra5000 Status

The following Ultra5000 drive status and position loop settings can be displayed

in the Monitor window as shown below.

Status

UW_5000 (Drive)
Enabled

Fault

Jog

State
Mode

Current Position

Current Velocity

Current Acceleration

Move

State

Floating Zero

Current Position

Current Velocity

Current Acceleration

Current Jerk

Cam

State

Cycle Count

Input Position

Input Velocity

Current Position

Current Velocity

Current Accel

Index
Offset

File Name
File Loaded
Mode
Count
Order
Length
Offset
Gear

Gear Enabled
Offset
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Status

Current Position

Current Velocity

Current Acceleration

Slew

State

Current Gear Ratio

General

Motor Flag

Motor Type

Torque Constant

Inertia

Poles/Revolution

Integral Limits

Electrical

Rated Voltage

Resistance

Inductance

Flux Saturation 1

Flux Saturation 2

Flux Saturation 3

Flux Saturation 4

Flux Saturation 5

Flux Saturation 6

Flux Saturation 7

Flux Saturation 8

Ratings

Maximum Speed

Intermittent Current

Continuous Current

Feedback

Encoder

Commutation

Sinusoidal Startup

Hall Input Offset

Lines/Meter (Linear), or
Lines/Revolution (Rotary)

Thermal

Integral Thermostat

Software Protection
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Status

Rth(w-e)
Cth(w-e)
Rth(w-a)
Cth(w-a)

Autotuning

Autotuning State

Total Inertia

Total Motion Mass

Velocity Regulator Gains
P

|

FF

Bandwidth

Upper Limit

Lower Limit

Position Regulator Gains
Kp
Kpz

Kpz Zone
K

Ki Zone
Kff

Motor Encoder

Output

Fault State
|
A

St
S2
S3

Master Encoder

Output

Fault State

|

A

B

Ratchet Settings
Ratchet Buffer
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Status

Ratchet Output

Current Position

Current Velocity

Digital Inputs

Input 1 through 16

Digital Qutputs

Output 1 through 8

Analog Input 1 and 2

Input

Output
Analog Output 1 and 2
Output

Faults

4: Motor Overtemp
5: IPM Fault

9: Bus Undervoltage

10: Bus Overvoltage

11: lllegal Hall State

17: User Current

18: Overspeed

19: Following Error
20: Motor Encoder State

21: Auxiliary Encoder State
22: Motor Filter
23: Thermal Protect Filter

24: Velocity Error

26: User Velocity

29: Excessive Output Frequency
34: Ground Short Circuit
35: Soft-Starting Fault

36: Power Module Overtemperature

39: Self Sensing Startup Error
58: Excessive CPU Load
Fault Count

Service Info
PICS Number

Firmware Version

Boot Firmware Version
FPGA Version
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Status

Rated Current

Peak Current

Service Clock

Sequencer Loads

Frame 1 through 4 Load

Frame 1 through 4 Peak Load

Position Limits

State

Positive Soft Limit

Negative Soft Limit

Positive Hard Limit

Negative Hard Limit

Positive Motor Limit

Negative Motor Limit

Position Loop

Command Position

Command Velocity

Command Acceleration

Feedback Position

Error

Error Sum

Output

Tuning State

Command Offset
Feedback Offset
Velocity Loop

Command Velocity

Command Acceleration

Feedback Velocity

Error

Error Sum

Output

Tuning State

Velocity Loop

Command Velocity

Command Acceleration

Feedback Velocity
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Position Loop (Continued)

Error

Error Sum

Output

Tuning State

Current Loop

User Current Fault

User Current Fault Enable

Average Current

Torque Command

Torque Error

Torque Feedback

Torque Output
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Understanding the
Programs Branch

Understanding the Archives
Branch

The Programs branch contains executable program (.exe) files the Ultra5000
drive can run. It can be found in the Workspace window's On-Line Drives branch
or an Ultraware file. If the Programs branch is in:

e the On-Line Drives branch, the Programs branch serves as a platform from
which you can run a selected child executable program (.exe) file by issuing
the Run, Stop and Kill commands.

e an Ultraware file, the Programs branch is merely a container for its child
executable program (.exe) files.

IMPORTANT  An executable program (.exe) file is created for a Project in an Ultraware
file in the Workspace window using the Build command, it must be
moved to the Programs branch of an On-Line drive before it can be
executed.

You can copy the Programs branch and paste it into another Ultra5000 drive.
Because a drive can contain only one Programs branch, pasting a Programs
branch into a drive overwrites and replaces the recipient drive's pre-existing
Programs branch.

The Ultra5000 drive's Archives branch is a container that can hold these types of
files:

* A Project file, including its child header files and source files
e An individual header file

e An individual source file

TIP You cannot copy an executable program file to an Archives
branch.

The Archives branch lets you attach project, source and header files to a drive so
they follow the drive and are available to troubleshoot or recompile your
program.

The Archives branch has no parameters or statuses. Except for Paste, no other
commands are associated with this item.
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Understanding the Files
Branch

Understanding the Global
Variables Branch

The Ulera5000 drive's Files branch is a container that can hold any file:
The Files branch accesses drive memory to store electronic files.

The following direct commands can be executed from the Files branch.

Command Description

Add New Lets the user to copy a file to memory in the local drive.

Right-click a file in the Files branch, and then click Export from the pop-up
menu to display the The Save As dialog box. This lets you to save a file from the
Ultra5000 drive to a storage device.

Clicking with the right mouse button also lets you to access the Cut, Copy, and
Delete commands.

The Ulera5000 drive's Global Variables container, or branch, holds all the Global
Variables that have been declared for the parent online or offline Ultra5000 drive.

A Global Variable is created using the Insert Variable command. The name and
value parameters of a Global Variable can be edited in the Global Variable

window.

You can copy the Global Variables container and paste it into another Ultra5000
drive. Because a drive can contain only one Global Variables container, pastinga
Global Variables container into another drive overwrites and replaces the
recipient drive's pre-existing Global Variables container.

The Global Variables container has no parameters or statuses. Except for the
Insert Variable, and Paste commands, no other commands are associated with the
Global Variables container.
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Creating a new Global Variable

To create a new Global Variable, perform these steps.

1. Click the Global Variables branch for an Ultra5000 drive in the Workspace

window.

2. Click Variable in the Insert menu (or place the cursor on the Global
Variables branch and right-click Insert Variable from the pop-up menu).

The New Variable dialog box opens.

New Yariable E
MHarme I

Type
’7(3' Integer ¢ Float

MHumber of Elements ID

ak I Cancel |

3. Enter this information in the New Variable dialog box.

Property Description

Name Type the variable or array name.

Type The variable type:
e long Int
¢ Float

Number of Elements Type an integer, from 1 to 200. The total number of
elements from all global variables cannot exceed
8191.

IMPORTANT Ultraware software automatically assigns each global variable an
instance number. When viewed online, the read-only field Array Instance
N appears at the top of a global variable’s properties window. This
instance number must be used to access and use a global variable from a
user-created program. The instance number can change when a global
variable is copied or moved to another drive.

4. Click OK.

Once a Global variable has been created, its name appears in the Workspace

window beneath the Global Variables branch.
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Editing an Existing Global Variable

To edit a previously created Global Variable residing in the Workspace window,
perform these steps.

* Click Properties in the Edit Menu.
 Right-click the Global Variable, and then click Properties from the pop-up

menu.

The Global Variable window opens.

§4Ultraware - [Sequencing - Yariable - Yariable]
B Fle Edt view Insert Frogram Tools Commands Window Help ==l
r Parameter Yalue II]escriDtion Save Descriptions |
l e Sequencing - Yatiable |
= Values
0 1) zer0|
1 2 tnio
2 4 four
3 &} Six
4 g eight
5 10 ten
& 12 twvelve
7 14 fourteen
{5 16 gixteen
= Shav Statis
[T Sl B Sefup.. | Rewvert | Claze | Help |

These parameters and commands apply to a Global Variable properties, and can

be edited.

Parameter Description

Array Instance N (Only visible for online drives)
The global variable's instance number. This is a read-only field.
Note: This instance number must be used to access and use a
global variable from a user-created program. This number can
change when the global variable is copied or moved to another
drive.

Name The name of the Global Variable, as set in the New Variable dialog
box.

Value For a single element Global Variable, the assigned value of the
variable and a short description of the variable.

Values For a Global Variable array, with more than one element, this
consists of a table with:
e the element number (beginning with zero),
e the assigned value of that element, and
e 3 short description of the variable.
Note: The total number of elements from all global variables cannot
exceed 8191.

Commands Description

Save Descriptions Saves the description for each element of the Global Variable Array.
Note: Descriptions are automatically saved when the Global
Variable Property window is closed.
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Click Revert to return parameter settings to the values they held when you
opened this window.

Click Close to save your settings and exit the Global Variable window.

You can copy the Global Variables container, including all its child variables, and
paste it into another Ultra5000 drive. Because a drive can contain only one
Global Variables container, pasting a Global Variables container into another
drive ovewrites and replaces the recipient drive's pre-existing Global Variables
container.

The Global Variables container has no parameters or statuses. Except for the New

Variable, Copy, and Paste commands, no other commands are associated with the
Global Variables container.
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Understandi ng the Faults The Properties window for the Faults branch looks like this.
WindOW i, UW_5000 - Faults

Parameter Value Unit= Fault History
Lser Current Fault u] amps Clear Faults
Uszer Current Fault Enable Dizakled
Lser Velocity Fault u] counts/zec
Uzer Welocity Fault Enable Disabled
“elocty Error Limit 0000 Courtsfzec
Yelocity Error Time 1000 MSEC
Followying Error Limit 5000 counts
Fallowving Error Time 100 MESEC
Status Yalue Units
4:Motar Owvertemp (:)
S:IPM Fauit [
9:Bus Undervottage (:)
10:Bus Overvaltage f;}
11 llegal Hall State ]
17:zer Current (:)
18 Overspeed (:)
19:Fallovving Error Q
20chator Encoder State (:)
21 Auilisry Encoder State (:)
22Mater Fitter o
23 Thermal Protect Fitter [
24 elocity Errar ]
26:Uzer Welocity (:)
29:Excessive Output Freguency f;}
34:Ground Short Circuit ]
35 Soft-Starting Fautt [0
36:Povwer Module Overtempersture (:)
37AC Input Phasze Loss Q
39:5elf Sensing Startup Errar (:)
S8Excessive CPU Load [
Fault Count
[¥ Show Status
] S B Setup... | Rewvert | Cloze | Help |

Use the Faults window to:

set fault limits,

monitor fault statuses,

execute the Clear Faults command,

open a window where you can review the drive's fault history, and
Enable and Disable user faults.

The Faults window has these parameters, status, and commands:
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The following parameters can be entered and edited in the Faults window.

Parameter

Description

User Current Fault

The level, in amperes, that generates a fault when exceeded by
the average current level. The drive always protects itself and
the motor from average currents that exceed their ratings. This
value is needed only if a lower average current fault is desired
(For example, if another part of a machine would overheat).

User Current Fault Enable

The status of the User Current Fault detection:
e Enabled: turns on User Current Fault detection by the drive, or
e Disabled: turns off User Current Fault detection by the drive.

User Velacity Fault

The minimum velocity which causes the User Velocity fault. The
drive always protects the motor from exceeding its ratings. This
value is needed only if a lower velocity fault is desired. (For
example, if another part of a machine could be damaged.)

User Velocity Fault Enable

The state of the User Velocity Fault:

e Enabled: turns on User Velocity Fault detection by the drive,
or

e Disabled: turns off User Velocity Fault detection by the drive.

Velocity Error Limit

The minimum velocity error that triggers the Velocity Error fault.

Velocity Error Time

The minimum time which the velocity error must be greater than
the Velocity Error Fault Limit to cause a Velocity Error fault.

Following Error Limit

The minimum position error that triggers the Following Error
fault.

Following Error Time

The minimum time during which the position error must be
greater than the Following Error Fault Limit to cause a Following
Error fault.

The following status is displayed by default for the Faults branch of an online

drive.

Status Description

Possible Cause Suggested Action

Note: The value of status that are ‘ON' = 1. The value of status that are OFF = 0.

04: Mator
Overtemp

ON indicates the mator
thermostat has tripped.

Motor thermostat trips
due to high motor

e (Qperate within (not
above) the continuous

ambient temperature, torque rating for the

excessive current, or ambient temperature

both. (40°C maximum).

e [ower ambient
temperature, increase
motor cooling.

Motor wiring error Check motor wiring.

Incorrect motor selection | Verify the proper motor
has been selected.
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Status

Description

Possible Cause

Suggested Action

05: IPM Fault

ON indicates that a fault
was detected in the
Integrated Power
Module which resides in
the Ultra5000 drive.

Motor cables shorted

Disconnect motor power
cables from the drive. If
faults stop, then either
replace cable or try to
find the short.

Motor winding shorted
internally.

Verify by disconnecting
motor from drive and
then try to turn by hand.
If difficult to turn by
hand, the motor needs to
be repaired or replaced.

Ultrab000 temperature
too high.

e (Check for clogged
vents or defective fan.

e Ensure cooling is not
restricted by
insufficient space
around the unit.

Operation above
continuous power rating.

e \erify ambient
temperature is not too
high. Operate within
the continuous power
rating.

e Increase Motion Time
or dwell periods.

¢ Reduce acceleration
rates.

Ultra5000 has a bad IPM

output, short circuit, or
overcurrent,

Check continuity from
the DC bus to U, V, and
W outputs. If continuity
exists, check for
conductive materials
between terminals.

09: Bus
Undervoltage

ON indicates the DC Bus
is below normal
operating voltage.

Low AC line/AC power
input. 100 VAC minimum

for safe Ultrab000
operation.

e \Verify voltage level of
the DC Bus. The Bus
should be 1.414*VAC
level.

e Check AC power
source for glitches or
line drop.

e |nstall an
uninterruptible power
supply (UPS) on your
VAC input.

ON indicates the DC Bus
is below normal
operating voltage.

Excessive regeneration
of power. When the drive
is driven by an external
mechanical power
source, it may
regenerate too much
peak energy through the
drive's power supply. The
system faults to save
itself from an overload.

e (Change the
deceleration or motion
profile.

e Use a larger system
(motor and Ultra5000).

e Use an Active Shunt.

Excessive AC input
voltage.

Verify input is below 264
VAC.

Rockwell Automation Publication 2098-UMO001G-EN-P - February 2011



Configuring the Ultra5000 Drive

Chapter 4

Status

Description

Possible Cause

Suggested Action

10: Bus
Overvoltage

Output short circuit.

Disconnect the power
line from the drive and
then do continuity check
from the positive and
negative poles of the DC
Bus to each of the mator
output phases U,V, and
W. If a continuity exists,
check for wire fibers
between terminals, or
send drive in for repair.

Motor cabling wires
shorted together.

Disconnect motor power
cables from the drive. If
faults stop, then either
replace cable or try to
find the short.

Internal motor winding
short circuit.

Verify by disconnecting
motor from drive and
then try to turn by hand.
If difficult to turn by
hand, the motor needs to
be repaired or replaced.

11: lllegal Hall
State

ON indicates there is a
problem with the motor's
Hall Effect sensors.

Incorrect phasing.

Check the Hall phasing.

Incorrect wiring

e \Verify the Hall wiring.

e \Verify power supply to
encoder.

17: User Current

ON indicates the User
Current Fault level, input
above, has been
exceeded.

User-specified average
current level exceeded.

e |ncrease User Current
Level and Time to a
less restrictive
setting.

® |ncrease motion time
interval.

18: Overspeed

ON indicates the motor
speed has exceeded
125% of maximum rated
speed.

Motor exceeded 125% of
the-specified maximum
rated speed.

e (Check cables for
noise.

e (Check motor wiring;

® Retune drive & motor
combination.

e Use an actual
oscilloscope to check
encoder phasing.

19: Following
Error

ON indicates the
Following Error Limit, set
above, has been
exceeded.

Position error limit
exceeded.

e Retune the drive,
starts by setting the
feed forward gain to
100%.

e Increase the Following
Error Limit, above.

e |fin Follower Mode,
increase the Slew
Limit (in the Follower
window).
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Status

Description

Possible Cause

Suggested Action

20: Motor
Encoder State

ON indicates the motor
encoder encountered an
illegal transition.

Motor encoder
encountered an illegal
transition.

e Replace the motor/

encoder.

Use shielded cables
with twisted pair
wires.

Route the feedback
away from potential
noise sources.
Check the system
grounds.

Ensure digital filtering
of encoder signals is
enabled.

21: Auxiliary
Encoder State

ON indicates the
auxiliary encoder
encountered an illegal
transition.

Auxiliary encoder
encountered an illegal
transition

Use shielded cables
with twisted pair
wires.

Route the encoder
cable away from
potential noise
sources.

Bad encoder - replace
encoder.

Check the ground
connections.

Set a time violation
interval on a Step/
Direction or CW/CCW
input command.

Check input timing to
determine if the auxiliary
encoder timing
requirements are met.

22: Motor Filter

ON indicates the internal
filter protecting the
motor from overheating
has tripped.

Motor overheated

Reduce acceleration
rates.

Reduce duty cycle
(ON/OFF) of
commanded motion.
Increase time
permitted for motion.
Check system tuning.
Use larger Ultra5000
and motor.

23: Thermal
Protect Filter

ON indicates the internal
filter protecting the drive
from overheating has
tripped.

Drive overheated

Reduce acceleration
rates.

Reduce duty cycle
(ON/OFF) of
commanded motion.
Increase time
permitted for motion.
Check system tuning.
Use larger Ultra5000
and motor.

Operation above
continuous power rating.

Verify ambient
temperature is not too
high. Operate within
the continuous power
rating.

Increase Motion Time
or dwell periods.

24: Velocity Error

ON indicates that the
velocity error exceeds
the Velocity Error Fault
Limit for a length of time
greater than the Velocity
Error Fault Time value.

Velocity error limit
exceeded.

Increase Velocity Error
Fault Limit or Velocity
Error Fault Time value
or both.

Reduce Acceleration.
Retune the drive.
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Status

Description

Possible Cause

Suggested Action

26: User Velocity

ON indicates the User
Velocity Fault level,
above, has been
exceeded.

User-specified velocity
level exceeded.

e |ncrease User Velocity
Fault Level and Time
to a less restrictive
setting.

29: Excess ON indicates the motor | Encoder output e |ncrease the encoder
Output Frequency | encoder output frequency exceeds the output Limit
frequency exceeds the maximum value. parameter.
maximum value. * Decrease the encoder
Note: This fault can be interpolation
generated only when the parameter.
encoder output is * Increase the encoder
synthesized by the output divider
Ultra5000. parameter.
e Reduce motor speed.
Fault Count Displays the number of | — —

fault encountered.

34: Ground Short
Circuit

ON indicates the motor
ground is shorted

Wiring error

Check motor power
wiring.

Motor internal ground
short

Replace motor.

Internal malfunction

Disconnect motor power
cable from drive and
enable drive with current
limit set to 0.

If fault remains, call your
A-B representative.

If fault clears, a wiring
error or an error internal
to the motor exists.

35: Soft Starting

ON indicates a soft fault

Low AC input voltage

Check AC input voltage

Fault at startup. on all phases.
Internal malfunction Call your A-B
representative
36: Power ON indicates an Excessive heat in power | ® Reduce acceleration
Module overtemperature circuitry. rates.
Overtemperature | condition in the power e Reduce duty cycle
module. (ON/OFF) of
commanded motion.
® |ncrease time
permitted for motion.
e Use larger Ultra5000
and motor.
37: AC Input ON indicates incorrect Loss of one or more Check AC input voltage
Phase Loss power phasing. phases of power. on all phases.
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Status

Description

Possible Cause

Suggested Action

36: Power
Module
Overtemperature

ON indicates a self-
sensing error was
encountered during
startup

Motion required for self-
sensing startup was
obstructed.

e \erify that there are
no impediments to
motion at startup,
such as hard limits.

e |ncrease self-sensing
current if high friction
or load conditions
exist.

e Check motor or
encoder wiring using
wiring diagnostics.

58: Excessive
CPU Load

Scheduled processes
running on the drive have
overrun the CPU time
available to them.

User functions added to
sequencer frames are
taking too long to
execute.

Reduce the length of
user functions added to
sequencer frames.

Built in firmware code
has encountered an
error.

Reset the drive.

The following commands can be executed in the Faults window of an online

drive.

Command

Description

Fault History

Opens the Fault History window, where you can view a list of
fault events that occurred since the drive was powered-up.

Clear Faults Clears all drive faults.

Customize the Faults window for your Ultra5000 Drive by selecting one or more
of these commands:

* Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Service  The Properties window for the Service Information branch of Ultra5000 drives,
i i irmware revision 1.2 or higher, looks like this.
Information Window f 1.2 or higher, looks like th

£ Name - Service Info

Parameter Value Units Reset Peak Loads |

Drive Type |(2095-PD-010 -

Status Value Units
Drrive Mocel 2095-IPD-010
FICS Mumber 2222
Firmwvare % ersion 124

Boot Firmware Wersion 141

FPGA Yersion 142
Rated Current & Amps
Peak Current 15 Amps
Service Clock 444:51:11
= Sequencer Loads
Frame 1 Load 0 %
Frame 2 Load T %
Frame 3 Load 9%
Frame 4 Load S %
Frame 1 Peak Load 429333
Frame 2 Peak Load 362933
Frame 3 Peak Loacl 391467
Frame 4 Peak Load 381867

¥ Show Status
¥ Shaow Commands

Setup... | Revert | Cloge | Help |

Use the Service Information window to:
e Set the Drive Type parameter.
¢ Display and monitor service information about the drive.

¢ Display the firmware revisions of the drive.

The following parameters can be entered in the window.

Parameter Description

Drive Type The model number of an online drive as assigned at the factory. Off-

line Ultra5000 drives do not have a specific model.

e |nvalid: prevents the drive from being enabled.

2098-IPD-005

2098-1PD-010

2098-1PD-020

2098-1PD-030

2098-1PD-050

2098-IPD-100

2098-IPD-150

2098-1PD-HV030

2098-IPD-HV050

2098-1PD-HV100

2098-IPD-HV150

2098-1PD-HV220

Note: the drive uses the selection to:

¢ decide when to signal an IPM Filter fault, and

e properly scale the feedback from the power stage of the drive. The
output of the velocity regulator stage of the drive is limited by the
selected drive type.
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The following status is displayed by default.

Status

Description

Drive Model

The model number of the drive. (Only displayed for online drives).
This number is set at the factory.

PICS Number

A unique identifier assigned to each drive.

Firmware Version

The revision of the firmware on the drive.

Boot Firmware Version

The revision of the boot firmware on the drive.

FPGA Version

The revision of the firmware containing the FPGA image and the burn
in self test code.

Rated Current

The maximum current the drive can continuously produce without
faulting.

Peak Current

The maximum current the drive can on an intermittent basis.

Service Clock

The hours and minutes the drive has been powered-up.

Sequencer Loads

Frame Load 1

Frame Load 2

Frame Load 3

Frame Load 4

Avisual graph showing the percentage of available CPU time (125
microseconds = 100%) actually used in each Frame Load (1 - 4).

Frame 1 Peak Load

Frame 2 Peak Load

Frame 3 Peak Load

Frame 4 Peak Load

The Peak Frame Load (1 - 4) since the peaks were reset.

The Properties window for the Service Information branch of older Ultra5000
drives, firmware revision 1.1.5 or earlier, displays these information.

Status

Description

Drive Type

The type of Ultrab000 drive:

e [nvalid: prevents the drive from being enabled.
e 2098-1PD-005

e 2098-1PD-010

e 2098-1PD-020

e 2098-1PD-030

e 2098-IPD-050

e 2098-1PD-100

e 2098-IPD-150

e 2098-IPD-HV030
e 2098-IPD-HV050
e 2098-IPD-HV100
e 2098-IPD-HV150
e 2098-IPD-HV220

Note: the drive uses the selection to:

e decide when to signal an IPM Filter fault, and

e properly scale the feedback from the power stage of the drive. The
output of the velocity regulator stage of the drive is limited by the
selected drive type.
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The following commands can be executed in the Service Information window of

an online drive.

Command

Description

Reset Peak Loads

Resets each of the Frame Peak Loads (1-4) to zero percent.

Customize the Service Information window for your Ulera5000 Drive by
selecting one or more of these commands:

¢ Click Show Status to display or hide the Status pane.

* Click Setup to open the window, where you can customize the status
display for this window.

¢ Click Revert to return parameter settings to the values they held when you
opened this window.
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Notes:
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Configuring the Kinetix 3 Drive

Introduction This chapter describes how to configure your Kinetix 3 drive to any operational

mode.

Also described are these Kinetix 3 drive interface options:
¢ Analog velocity or current control
e Dosition following using encoder or step controls

e Indexing with or without homing

Topic Page
Configuring the Kinetix 3 Drive 221
Understanding the Kinetix 3 Drive Branch 225
Understanding the Analog Window 237
Understanding the Preset Window 239
Understanding the Follower Window 241
Understanding the Indexing Window 243
Understanding the Homing Window 246
Understanding the Motor Window 249
Understanding the Tuning Window 253
Understanding the Encoders Window 265
Understanding the Digital Inputs Window 267
Understanding the Digital Outputs Window 21
Understanding the Analog Outputs Window 274
Understanding the Monitor Window 275
Understanding the Oscilloscope Window 278
Understanding Kinetix 3 Status Displays 282
Understanding the Faults Window 287
Understanding the Fault Detail Window 296
Understanding the Service Information Window 297
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COnﬁguri ng the K| netix 3 Each Kinetix 3 drive in the Workspace window has these child branches or
Drive

windows:

* Operation Modes

Analog

Preset

Follower

Indexing

Homing

e Motor

e Tuning

e Encoders

e Digital Inputs
e Digital Outputs
* Analog Outputs
e Monitor

* Oscilloscope

e Faults

e Service Information

Except for the Monitor windows, all of a drive’s child branches can and must be
configured in a Properties window.

Configuring Properties for the Kinetix 3 Drive

To configure the properties for a Kinetix 3 drive or one of its child branches,
follow these steps.

1. In the Workspace window, enter the drive branch to configure.

2. Do one of these options:
¢ Click Properties in the Edit menu.

¢ Right-click and select Properties from the pop-up menu.
¢ Double-click the drive branch.
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A Properties window, such as the Drive Properties window displayed
below, appears for the selected drive branch.

f] Fie Edit View Insert Program Tools Commands Window Help

—lojx|
el x|

DEHE e[| BB X|[ad|o | +%0K

IEERENEES

Parameter

Value Units Velocity Contrel Penel...

Mame

Uw_k32

Raset Drive

AC Line Loss Ched

Ensble

Auto Motor Iden

Enabled

Reset to Factory Settings

Motor Model

Default Motor

Save Parameters

Command Palarity

Mormal

Displayed Units

Metric

Operation Modes (Main/Overide)

Follower/None

Initial Cument Bias

0

% rated motor cument

Velocity Limits

ign Limits
= :

Current Limits

Position Limits

Speed Functions

Pasition Functions

Motor Encoder Units.

Stopping Functions

AR AR R

Y

Status

Value

Units.

Cument Operating Mode

Analog Velacity Input

Within Speed Window

Up to Spesd

0

FaultWaming

Mo Emor

Positive Overtravel

Negative Overtravel

e

]

Tl\

Setup..l Riewvert | Cloze | Help I

=

uw_Kk3 [k UW K3 -H...

[T ) N

3. To configure properties for the selected drive branch, use the features of
the Properties window as follows.

Section

Description

Parameters

Located in the upper left part of the Properties window. Enter
values in the parameter fields to configure the settings of the
selected drive branch.

Commands

Located in the upper right part of the Properties window. Click
any command to issue that command. Select Show Commands,
below, to display command buttons. Not every drive branch has
associated commands.

Status

Located beneath the Parameters and Commands sections.
These default fields display the online status of the selected
drive branch. Click Setup to open a window where you can
customize the status to be displayed. Status fields are read-only.
Select Show Status to display the status section.

Note: Status values for offline drives may not be meaningful.

Show Status

Displays the status for the selected drive branch.

Show Commands

Displays commands for the selected drive branch. Commands
can be executed only for online drives. This selection is
dimmed, if no commands are associated with the selected
drive branch.

Setup

Opens the Monitor Setup window, where you can customize the
status display.

Refer to Understanding the Monitor Window on page 275 for

more information about using the Monitor window.
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Section

Description

Revert

Returns parameter settings to the values they had when you
first opened this window.

Close

Closes the window.

Help

Click Help to get online help for this window.

The remainder of this chapter describes the process of entering and editing drive
configuration settings, the status that are displayed by default for each drive
branch when the drive is online, and the commands available to a user for each
drive branch when the drive is online.
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Understanding the Kinetix 3 The Properties window for the Kinetix 3 Drive branch looks like this.

. % - [UW_K3] =1a] x|
Drlve Branch El File Edit View Insert Program Tools Commands Window Help ==l x|
Parameter Value Units Velocity Control Panel

Name UW_K3 —

AC Line Loss Chedk Enatle

Auta Motor Iden Enabled FERE TR SR

Motor Medal Default Meter Ty T

Command Folarity Normal

Displayed Units Metric

Operation Medes (Main/Cveride) | FollowsrNone

Initial Cument Bias 0 % rated motor cument
[E| Velocity Limits.

Velacity Limit Mods |Disabled |
|| Msnual Velocity limit |5000 [rPM

=] Limits.
Limits Active
| Acceleration 416,67 Revsis"2
1| Acceleration Time to Max Speed | 200 ms
| D 216.67 Revs/s"2
| Deceleration Time to Max Speed 200 ms
S-Curve Time 0 ms
== i

|| Drive Address 1

1| Baudrate 57800 bos

|I Frame Format 8 Data, No Parity,
1 Stop bit

| Protocol ASCII

| C i Method RS232

| MODBUS Run Function Contral | Disable.

MODBUS Input Function Contral | Disable
||E| Current Limits.

Pasitive Intemasl 300 % rated motor cument
1| Negative Internal 200 % rated motor cument
| Positive External 100 9% rated motor cument

Negative External 100 % rated motor cument
||E| Position Limits

Ensble Software Limits off
| Paositive Software Limit 2147453847 Counts
1| Megative Software Limit 2147453847 Counts
| Positive Decel Distance 0 Counts
I Negstive Decel Distance 0 Counts

=] Speed Functions

Speed Window 10 RPM
i Up to Speed 20 RFM

Zero Clamp 0 RPM

[-] |Position Functions
In Position Size [ |Gounts
Mear Position Size |20 | Gounts
[H]  Motor Encoder Units

Paosition Label Counts
( Position Scale 1 Counts per User Units
{ Velocity Label RPI
( Velocity Scale 1 RPM per User Units
I Label Revsis's

Scale 1 Revs/s"Z per User Units
[-] | Stopping Functions

Over Travel Stop Method Curment Control
( Stopping Cument 300 % rated motar cument
I Fault and Disable Braking Brake and hold
( Disable Delay ] ms

Braking ion Speed 100 RPM

[H]  Auxiliary Function ion 1
Velacity Observer | Disable |
Stop Input | Disable |
Status Value Units

Cument Operating Mode |Analog Velocity Input

Within Speed Window )

Up to Speed 0]

FaultWaming No Emor

Pasitive Overtravel 0]

Negative Overtravel 0]

[+ Show Status
G Sl Eammanis Setup... | Resvert | Close: | Help |

Use the Kinetix 3 Drive Branch window to:
e configure the parameters for an offline or an online drive.
* monitor the status of an online drive.
e execute commands that clear faults, reset the drive, or reset the EEPROM.

e open the Control Panel windows, where you can issue commands that
control drive motion.
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You can edit parameters for both an online and an offline drive. However, you
can monitor status, and execute direct commands only for a Kinetix 3 drive in the
On-Line Drives branch. Direct commands are so named because they execute
directly through the Ultraware interface.

The following parameters apply to the Kinetix 3 Drive window.

Parameter Description
Name The name of the selected Kinetix 3 drive must:
e be at least one, but not more than thirty-two, characters in
length

e be unique within its branch of the tree

e not contain a space or backslash (\), forward slash (/), colon (:),
asterisk (*), question mark (?), double quote ("), greater than
symbol (>), less than symbol (<) or pipe (|)

AC Line Loss Check Select The type of AC line loss:

e Enable: drive monitors the AC inputs for line loss by a:
50 - 400W Drive and enables a single-phase open check.
0.8 - 1.5kW Drive and enables a 3-phase open check.

e Disable: drive ignores the checking for AC line loss.

e Single-phase input: Drive monitors the AC inputs for line loss by
a 0.8 - 1.5kW Drive and enables a 3-phase open check.

Auto Motor Iden The type of Automatic Motor Identification:

e Disabled: Causes the drive to use the motor parameters supplied
for the Motor Model selected below.

e Enabled: Causes the drive to read motor parameters from an
intelligent encoder.

Motor Model Predefined motor types.

Command Polarity ATTENTION: Changing this parameter
will cause instability if the drive isin a
stable position or in a velocity loop.

The type of polarity of the command signal:

o Normal: The sign of the external command signal to the drive is
not inverted.

¢ |nverted: The sign of the external command signal to the drive is
inverted.

Displayed Units The unit of measure for position, velocity, and acceleration:

e Metric: units for rotary motors are counts (position), rpm
(velocity), revolutions per second (acceleration); units for linear
motors are meters (position), meter per second (velocity), and
meter per second” (acceleration).

e English: units for rotary motors are counts (position), rpm
(velocity), revolutions per second- (acceleration); units for linear
motors are inchesiposition), inches per second(velocity), and
inches per second- (acceleration).

e User: measurements in terms defined by the user in the Units
section, below.
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Parameter

Description

Operation Modes
(Main/Override)

The combination of operation modes used when the Operation

Mode Override digital input is active or inactive. The available

operation modes include:

¢ Analog Current Input: A +/- 10 Volt analog input provides the
current command.

¢ Analog Velocity Input: A +/- 10 Volt analog input provides the
velocity command.

e Follower: A position command is provided by external step and
direction, step up/down, or quadrature encoder inputs.

e Preset Velocity: Preset velocities provides the velocity command.
Up to 7 Preset Velocity values can be set in the Preset window.

The combination of Velocity Direction and Preset Select 1, 2 and
3 define the basis of motion in the Digital Inputs window. Preset
Select 1, 2 and 3 determine the speed (Preset Velocity 1...7) of
the velocity command, and Velocity Direction determines the
direction of the movement.

See Understanding the Digital Inputs Window for more
information about how to assign Preset Select functions to a
Digital Input.

¢ Indexing: Up to 64 indexes can be configured in the Indexing
window. The combination of Preset Select 0, 1,2, 3, 4 and b, in
the Digital Inputs window, determines which Index (0...63) is
selected.
See Understanding the Digital Inputs Window for more
information about how to assign a Preset Select to a Digital
Input.

Initial Current Bias

Percent of rated motor current applied to the motor to help support
vertical loads during initial operation.
The range is -100...100%. The default is 0%.

Velocity Limits

Velocity Limit Mode

The method for limiting the motor velocity within the motor's rated
maximum velocity. The drive will never exceed the motor's rated
maximum velocity. This setting can be used to restrict the motor
velocity further. The available limits include:

ATTENTION: When current mode is
A selected for drive operation, the drive

will switch to velocity mode to restrict
the speed as necessary.

e Disabled: No additional velocity limits in effect.

e Manual Limit: Motor velocity is limited to value specified for
Manual Velocity Limit.

e Analog Input: Motor velocity is limited to the velocity command
from the Analog Velocity Input.

Note: When the selected Operation Mode is Analog Velocity
Input, the command defines its own limit.

Manual Velocity Limit

Specifies a velocity value that will not be exceeded when the
Velocity Limit Mode is set to Manual Limit or Manual and Analog.

The range is 1...6000 rpm. The default is 5000.
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Parameter Description

Acceleration Limits

Acceleration Limits Mode Sets the state of the Acceleration and Deceleration Limits in the
drive, as shown below.

For the Analog Velocity and Preset Velocity operation modes, the
setting is either Active or Inactive.

Acceleration: If Acceleration Limits is set to Active, this is the
drive's acceleration limit when the drive is in Analog Velocity Input
mode and the Analog Command Input changes or Preset Velocity
Mode, and the preset selection changes.

The range depends on the maximum motor speed. It must be
greater than zero, but no more than the acceleration required to
reach the maximum motor speed from zero in one millisecond.

Acceleration Time to Max Speed: A read-only property of
Acceleration that is displayed as a time unit.

The range depends on the maximum motor speed. It must be
greater than zero, but no more than the acceleration required to
reach the maximum motor speed from zero in one millisecond.

Deceleration: If Acceleration Limits is set to Active, this is the
drive's deceleration limit when the drive is in Analog Velocity Input
mode and the Analog Command Input changes or Preset Velocity
Mode, and the preset selection changes.

The range depends on the maximum motor speed. It must be
greater than zero, but no more than the acceleration required to
reach the maximum motor speed from zero in one millisecond.

Deceleration Time to Max Speed: A read-only property of
Deceleration that is displayed as a time unit.

The range depends on the maximum motor speed. It must be
greater than zero, but no more than the deceleration required to
reach zero from the maximum motor speed in one millisecond.
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Parameter Description

Communications

Drive Address: The drive's communication port address - an integer
from 1 to 247 - used in multiple axis applications. For single axis
applications, this value is usually set to 1. The drive must be reset
before it will recognize an edited drive address.

Note: Communication port parameters can be set in the PC
Communications Setup dialog box, that is opened by selecting the
menu commands Tools > Serial Port.

Baudrate: The communication speed.
e 9600 bps

1400 bps

19200 bps

38400 bps

56000 bps

57600 bps

Frame Format: The serial communication information of Data bit,
Parity bit and Stop bit. 1.5 Stop bits is not supported.

e 8 Data, No Parity, 1 Stop bit

8 Data, Even Parity, 1 Stop bit

8 Data, Odd Parity, 1 Stop bit

8 Data, No Parity, 2 Stop bit

8 Data, Even Parity, 2 Stop bit

8 Data, Odd Parity, 2 Stop bit

Protocol: The default protocol type.
e ASCII
e MODBUS-RTU

Communication Method: The communication method.
e RS232
e RS485

MODBUS Run Function Control: Selects the Modbus protocol as the
Run Function Control.

¢ Disable

e Enable

MODBUS Input Function Control: Selects the Modbus protocol as
the Input Function Control.

¢ Disable

e Enable

Current Limits During runtime, the drive limits positive current to: The lesser of the
Positive Internal Current Limit, or the Positive External Current
Limit. If the assigned digital input is active, the Intermittent Current
rating of the drive (a fixed value, hard-coded into the drive), or the
Intermittent Current rating of the motor (stored in the motor
database).

e Positive Internal: The positive current limit value of the drive.
The range is 0...500% of the motor's continuous current rating.
The default is 300%.

e Negative Internal: The negative current limit value of the drive.
The range is 0 ...500%of the motor's continuous current rating.
The default is 300%.

e Positive External: A positive current limit only in effect when the
Current Limit — Positive signal is active in the Digital Inputs
window.

The range is 0...500% of the motor's continuous current rating.
The default is 100%.

e Negative External: A negative current limit only in effect when
the Current Limit — Negative signal is active in the Digital Inputs
window.

The range is 0...500% of the motor's continuous current rating.
The default is 100%.
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Parameter

Description

Position Limits

Sets available Software Qvertravel Limits:

Off: Turns off software overtravel limit checking.

On: Causes the drive to compare the motor feedback position to the

Positive and Negative Software Limits, below, to determine if the

drive has exceeded an overtravel limit.

e Positive Software Limit: If the motor feedback position is greater
than this value, the drive has exceeded the software overtravel
limit.

Therange is-2,147,483,647...2,147,483,647 counts. The default
is 2,147,483,647.

e Negative Software Limit: If the motor feedback position is less
than this value, the drive has exceeded the software overtravel
limit.

Therange is-2,147,483,647...2,147,483,647 counts. The default
is -2,147,483,647.

e Positive Decel Distance: The stopping distance when the drive
encounters a positive overtravel limit.

The range is 0...2,147,483,647 counts. The default is 0.

e Negative Decel Distance: The stopping distance when the drive

encounters a negative overtravel limit.

The range is 0...2,147,483,647 counts. The default is 0.

Speed Functions

Sets available Speed Functions:

e Speed Window: If the Within Speed Window signal is assigned
to a digital output and the speed error is within this value, the
assigned output is turned ON.

The range is 0...1000 rpm (millimeters per second for linear
motors). The default is 10.

e Up to Speed: Up to Speed signal is assigned to a digital output
and the motor speed is higher than this speed, the assigned
output is turned ON.

The range is 1...5000 rpm (millimeters per second for linear
motors). The default is 20.

e Zero Clamp: An Analog Speed Command less than the Zero
Clamp speed is ignored and the commanded motor speed is set
to 0 (zero) rpm.

The range is 0...5000rpm (millimeters per second for linear
motors). The default is 0.

Position Functions

Sets available Position Functions:

e |n Position Size: If the In Position signal is assigned to a digital
output and the position error is within this value, the assigned
output is turned ON.

The range is 0...2500 counts. The default is 10.

e Near Position Size: If the Near Position signal is assigned to a
digital output and the position error is within this value, the
assigned output is turned ON.

The range is 0...2500 counts. The default is 20.
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Parameter Description

Motor Encoder Units Sets available Motor Encoder Units:

e Position Label: When User is selected for Displayed Units, this is
the user-defined label for position values relating to the motor
encoder.

Limited to 16 characters in length.

e Position Scale: When User is selected for Displayed Units, this is
the user-defined conversion factor used to convert position
values into user units relative to the motor encoder.

In counts per user unit

o \elocity Label: When User is selected for Displayed Units, this is
the user-defined conversion factor used to convert velocity
values into user units relative to the motor encoder.

In counts per second per user unit.

e \elocity Scale: When User is selected for Displayed Units, this is
the user-defined conversion factor used to convert velocity
values into user units relative to the motor encoder.

In rpm per user unit

e Acceleration Label: When User is selected for Displayed Units,
this is the user-defined conversion factor used to convert
velocity values into user units relative to the motor encoder.

In rpm per user unit.

e Acceleration Scale: When User is selected for Displayed Units,
this is the user-defined conversion factor used to convert
acceleration values into user units relative to the motor encoder.
This is displayed in revolutions per second? per user unit.

Stopping Functions Sets available Stopping Functions:

e Qver Travel Stop Method: The method used to bring the motor to
a stop when an overtravel condition occurs:

Current Control: The Maximum Stopping Current is applied to
reduce the measured speed to zero.

Dynamic Brake: The motor windings are shorted together and
connected to the positive DC bus to reduce the measured speed
to zero.

e Maximum Stopping Current: Current is applied to motor in order
to bring the axis to a stop in the event of an overtravel condition.

e Fault and Disable Braking: A method used to bring the axis to
zero speed by use of the internal, dynamic brake relay in the
event of a fault or disable condition.

Note: This selection affects the operation of the drive soft-start
circuitry, because the hardware is shared.

Brake and Hold: The motor windings are shorted together and
connected to the positive DC bus whenever the drive is faulted
or disabled.

Brake and Release: If the motor speed is non-zero when the
drive faults or changes to a disabled state, the motor windings
are shorted together and connected to the positive DC bus until
zero speed is reached, and then are disconnected.

Note: In this mode, at zero speed, the soft-start circuitry is
operational only when control power is absent.

Free Stop: The motor windings are not shorted together and the
motor coasts to a stop.

Note: In this mode, the soft-start circuitry is operational only
when control power is absent.

Free Stop and Hold: The motor windings are not shorted together
until the motor has coasted to a stop.

e Disable Delay: The time from when the Drive Disable command
is received to when the motor power is removed.

The range is 0 to 1000 ms. The default is 0.

e Braking Application Speed: Motor feedback speed below which
the drive engages the motor brake signal, when the drive is
disabled.

The range is 0 ...1000 rpm (millimeters per second for linear
motors). The default is 100.
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Parameter

Description

Auxiliary Function Selection1

Enables or disables Auxiliary Function Selections:
Velocity Observer: Enable or Disable the velocity observeration.
Emergency Stop Input: Enable or Disable the emergency stop input.

Statuses

Creates a custom program to monitor and display the drive Status:
ON status have a value of 1, and OFF status have a value of 0.

Current Operating Mode

Displays the currently configured operating mode, based on the
Operation Modes property, above, and the Operation Mode
Override digital input state. One of:

e Analog Current Input: a +/- 10 volt analog input provides the
current command.

e Analog Velocity Input: a +/- 10 volt analog input provides the
velocity command.

e Follower: a position command is provided by external step and
direction, step up/down, or quadrature encoder inputs.

e Preset Velocity: Preset velocities provides the velocity command.
Up to 7 Preset Velacity values can be set in the Preset window.
The binary value (resulting from combining Preset Select 1, 2 and
3) in the Digital Inputs window, determines which Preset
Velocity (1...7) is used for the velocity command.

See Understanding the Digital Inputs Window for more
information about how to assign Preset Select functions to a
Digital Input.

* |ndexing: Up to 64 indexes can be configured in the Indexing
window. The combination of Preset Select 0, 1, 2, 3, 4and 5, in
the Digital Inputs window, determines which Index (0 - 63) is
selected.

See Understanding the Digital Inputs Window for more
information about how to assign Preset Select functions to a
Digital Input.

Within Speed Window

ON indicates motor velocity feedback falls within the range of
programmed velocity +/- the Speed Window value.

Note: The Within Speed Window is visible only when a non-
positioning operation mode is active.

Up to Speed

ON indicates mator velocity feedback is greater than the Up to
Speed value.

Fault/Warning

Displays the fault status of an on-Line Kinetix 3 drive. The status
may be:

e No Error
e Afault listed in status area of the Faults window, or
e adrive warning.

Drive warnings include:

Absolute Encoder Low Battery Voltage: The voltage of the
external battery used by the absolute encoder is low.
Abnormal Initial Status of Absolute Encoder: The state of the
motor encoder when the drive is powered-on is invalid. This may
occur when the motor is rotating at over 100 rpm.

Over Current Command: The commanded analog current is
greater than maximum value.

Over (external) Speed Command: The commanded analog
velocity is greater than the maximum value.

I/Q Setup Warning: The Digital Inputs or Outputs are not set up
properly. This may indicate multiple functions have been
improperly assigned to a single input.

Positive Overtravel

ON indicates the drive is in an overtravel condition, and the Digital
Input assigned to Overtravel - Positive is inactive.

No commanded motion in the positive direction will be permitted
until the overtravel condition is cleared.
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Parameter Description

Negative Overtravel ON indicates the drive is in an overtravel condition, and the Digital
Input assigned to Overtravel - Negative is inactive.

No commanded motion in the negative direction will be permitted
until the overtravel condition is cleared.

Auxiliary Function Selection 1

Velocity Observer Enable or Disable the velocity observeration.

Emergency Stop Input Enable or Disable the emergency stop input.

The following display is the default status for a Kinetix 3 drive in the On-Line
Drives branch of the Workspace window.

Status Description

Note: All ON status have a value of 1; all OFF status have a value of 0.

Drive Enabled ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

In Position ON indicates position error has been less than the In Position
Size setting for longer than the In Position Time setting, and the
speed is less than the Zero Speed setting.

In Position Window ON indicates position error has been less than the In Position
Size setting for longer than the In Position Time setting.

Up To Speed ON indicates motor velocity feedback is greater than the Up To
Speed setting.

In Speed Window ON indicates motor velocity feedback falls within the range of
programmed velocity +/- the Speed Window value.

Zero Speed ON indicates the motor velocity feedback value is less than the
Zero Speed setting.

Pos Current Limit ON indicates the current of the drive is limited by the Positive
Current Limit, above.

Neg Current Limit ON indicates the current of the drive is limited by the negative
Current Limit, above.

Bus Power ON indicates power is applied to the DC Bus.

Bus Voltage The present measure of Bus voltage.
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The following commands can be executed for a Kinetix 3 Drive window that is in
the On-Line Drives branch. These commands are explained in these sections.

Command Description

Velocity Control Panel Opens the Velocity Control Panel window.

Refer to Velocity Control Panel Window on page 234 for more
information about how to set a drive's velocity command and
monitor its motor velocity or current.

Reset Drive Resets, or reboots, the hardware and firmware for a drive.

Reset to Factory Setting Resets a drive's parameters by reinitializing them to factory
default settings. Stored faults and the Time in Service clock
remain unchanged

Save Parameters Saves the current working values as power-up values in the
flash memory for the selected online drive and all of its children.

Setup Wizard Provides a quick way to perform the minimal configuration
necessary for a new Kinetix 3 drive.

Refer to Using the Setup Wizard on page 236 for more
information about this wizard.

Customize the window for your Kinetix 3 Drive branch by selecting one or more
of these commands:

e Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

* Click Setup button to open the Refer to Monitor Setup Window on
page 276, where you can customize the status display for this window.

® Click Revert to return parameter settings to the values they held when you
opened this window.

Velocity Control Panel Window

The Properties window for the Velocity Control Panel looks like this.

| 5~ UW_Kinetix_3 - Velocity Control o (=l
Parameter Value Units
Velocity Command 50 RPM
H
| Shiov Status
| & Sl B Sefup... | Revert | Close | Help |
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Use the Velocity Control Panel window to directly set the drive's velocity in a
temporary velocity mode.

The commands you execute override any motion commands originating from the
drive's normal operation mode, set in the Kinetix 3 Drive window.

ATTENTION: The Velocity Control Panel commands override the normal
operation mode. The motor moves in response to Velocity Control Panel
commands!

Velocity Control Panel are not changed by the Command Polarity selection
in the Kinetix 3 Drive Window. They perform the command as though the
Command Polarity were set to Normal.

c ATTENTION: The Jog Forward and Jog Reverse commands of the

The Velocity Control Panel has these parameters, status, and direct commands.

Parameter Description

Velocity Command The speed at which the motor turns when the Jog Forward or
Jog Reverse command executes, provided that the drive is
online and enabled.

Note: The drive ramps up, or ramps down, to the commanded
velocity at the rate of acceleration set in the Acceleration input
box.

Acceleration Displays the maximum rate of acceleration (or deceleration) the
drive uses to ramp up (or down) to the commanded velocity
when velocity changes.

The following commands can be executed from the Velocity Control Panel
window of an online drive.

Command Description
Jog Forward Moves the motor at the Velocity Command level in the forward
direction (increasing encoder count).
Jog Reverse Moves the motor at the Velocity Command level in the reverse
direction (decreasing encoder count).
Jog Enable Brings the motor to a stop, using the Program Deceleration rate.
TIP Closing the window returns the drive to its normal operating mode, but

with the software disabled. Select the drive and then execute an Enable
command as instructed in the Windows" message to make the drive
operational.

Customize the Velocity Control Panel window for your Kinetix 3 drive by
selecting one or more of these commands.

¢ Click Show Commands to display or hide the Commands pane.

¢ Click Revert to return parameter settings to the values they held when you
opened this window.
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Using the Setup Wizard

The Kinetix 3 Setup Wizard helps you to perform the minimal configuration
necessary on a new Kinetix 3 drive.

Perform these steps to open and run the Setup Wizard.

1.
2.

In the Workspace window, click an online Kinetix 3 drive.

Do one of these steps to access the Setup Wizard.
¢ Click Setup Wizard in the Commands menu.
¢ Right-click Commands and Setup Wizard from the pop-up menus.

e Connect to an online Kinetix 3 drive to receive a prompt to run the
Setup Wizard.

The prompt can be disabled.

The Setup Wizard initially sets a small subset of the drive parameters. This
step makes sure that the other drive parameters are set to reasonable

defaults.

IMPORTANT As you step through the wizard, you modify parameters stored in
the drive. If you decide to cancel the wizard midway through
these steps, the Kinetix 3 drive will not return to the same state it
was before starting the wizard.

We recommend you perform a Reset to Factory Setting to the

Kinetix 3 drive anytime you cancel the Setup Wizard before
completing all of the steps.

Click the type of Controller attached to your Kinetix 3 drive, or click
Other.

Click the Operation Mode for the Kinetix 3.

The wizard simplifies this decision by filtering the available operation
modes based on the drive controller that is connected to the Kinetix 3
drive.

5. Enter the operating parameters required for the selected operation mode.

Click your motor.

Tune the Kinetix 3 drive.
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Understanding the Analog
Window

The Properties window for the Analog branch looks like this.

[¥ Shaw Commands

=Tk
Parameter Value Units. Remove Velocity Input Offset |
Velocity Scale 500.0 |RPMMNolt Remove Cument Input Off:
Cumrent Scale 22.2  |'% motor rated cont. curentVolt
Velocity Command Cffset (0.0 |mV Save Parameters
Cument Command Offset |0.0 my
< | 1l
Status Value Units
Anslog Command - Velocity |0.00 Wolts
Analog Command - Cument |0.00 Wolts
Command Velocity RPM
Command Cument 0.000 Amps
[+ Show Status
Setup... | Revert | Cloze | Help |

Use the Analog window to:

* set Analog Velocity, and Current Position Command Input drive
parameters for an online or offline drive,

* monitor the status of the incoming Analog Command for an online drive,

and

¢ cxecute commands that remove Velocity, and Current Input Offsets for an

online drive.

These parameters govern drive operations when the Operating Mode is set to
Analog Velocity Input or Analog Current Input.

Parameter

Description

Velocity Command Input:

Velocity Scale

The drive's velocity input scale value. This value indicates the
change in velocity per Volt of change in the Analog Command
Input.

The range is 0...1000 rpm (millimeters per second for linear
motors). The default is 100.

Current Scale

The drive's current input scale value. This value indicates the
change in current per Volt of change in the Analog Command
Input.

Note: This parameter is stored on the drive in units of percent of
motor rated continuous current/Volt.

The range, as a percentage, is 0 ...100%/V. The default setting
is 33.3%/V.

Velocity Command Offset

The offset of the Analog Velocity Command Input in millivolts.
The range is -1000 ...1000 mV

Current Command Offset

The offset of the Analog Command Input in mV.
The range is -1000 to 1000 miV.

Position Command Input:

Position Scale

The drive's position input scale value. This value indicates the
change in position per Volt of change in the Analog Command
Input. The range is -32767...32767 counts/V.

Position Offset

The drive's position input offset value. This value indicates the
offset of the Analog Command Input. The range is
-10000...1000 mV.
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You can edit Analog parameters for both an online and an offline drive. However,
you can monitor status, and execute direct commands (executed through the
Ultraware interface) only for a Analog window that is the child of an online drive.

The following status is displayed by default for an Analog window of an online

drive.

Status

Description

Analog Command Velocity

The voltage at the Analog Velocity command input.

Analog Command Current

The voltage at the Analog Current command input.

Command Velocity

The commanded velocity

Command Current

The commanded current

The following commands can be executed for an Analog window that is in the

On-Line Drives branch.

Command

Description

Remove Velocity Input Offset

This command automatically measures the existing offset of the
Analog Command Input, and resets the Velocity Offset value to
eliminate the offset.

Remove Current Input Offset

This command automatically measures the existing offset of the
Analog Command Input, and resets the Current Offset value to
eliminate the offset.

Save Parameters

Saves the current working values as power-up values in the
flash memory for the selected On-Line drive and all of its
children.

Customize the Analog window for your Kinetix 3 drive by selecting one or more

of these commands:

¢ Click Show Status to display or hide the Status pane.

* Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup window as shown on page 275,
where you can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you

opened this window.
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Understanding the Preset
Window

The Properties window for Presets looks like this.

%5 - [UW_K3 - Preset] =10,
Al File Edit View Insert Program Tools Commands Window Help ==l
DedEem||soex|(ag|oc|+sa% % ||at 0@ ||wE|
Workspac E|
BB Online Drives 4] Parameter ‘E Value | Units Save Parsmeters |
[} Offine: DAS Works; FEEmEEEy FFL
1 uw 00 T uE
EHEE YW K3 Preset Velocity 4 |0 RPM
[} B9 Mode Corfig Freset Velocity 5 |0 RFM
el Anal... Preset Velocty 8 |0 AP
A Preset Preset Velocity 7 |0 RFM
@, Follo...
E--“ Index...
ﬁ Hom
B Motor
i Tuning ™ Show Status
-@ Encoders | S G Setup... | Fiewvert | Cloge | Help |
GE Digital Inp... |
. L0 *j,ﬂ A UW_K3-Pr..
foE [ [ [ [
Use the Preset window to configure up to seven preset velocity values.
Preset parameters control drive operation when the Operating Mode is set to
Preset Velocity in the Kinetix 3 Drive window.
TIP Preset gearing parameters are set in the Follower window as described

in Understanding the Follower Window on page 241.

The drive uses the preset position value, preset velocity value, or preset current
value selected by the Preset Select Lines 0, 1 and 2 as set in the Digital Inputs
properties window.

The digital input's Preset Select Line binary values are as follows:
e DPreset Select 1 = 1 if active, 0 if not active.
e DPreset Select 2 = 2 if active, 0 if not active.

e DPreset Select 3 = 4 if active, 0 if not active.

TIP Velocity Direction in the Digital Inputs window, selects the direction of
motion.

If a Preset Select is not assigned to a digital input, the Preset Select is considered
inactive. If all of the Preset Select inputs are inactive, the drive sets the
commanded velocity to zero.
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The Preset window has no associated status or direct commands. The Preset
window has these parameters and direct commands.

Parameter Description

Preset Velocities

Preset 1 through 7 The drive's preset velocity values.
The range is -6000...6000 rpm (millimeters per second for linear
motors).

Note: The drive will ramp up, or ramp down, to the selected
velocity at the rate of acceleration set in the Acceleration Limits
in the Kinetix 3 Drive window.

Command Description

Save Parameters Type the fixed position to which the motor should travel. The
range is - 2147483647... 2147483647 counts.

Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Follower The Properties window for Followers looks like this.
Window FIFIES

i) Fle Edt View Insert Program Tools Commands Window Help —1=x]

[ozEse |t aex(nas = +%5k

[EXEACTS

Parameter Value Units Ssve Parsmeters |
Command Tyee Step Up/Step Dawn. Pasitive Log
Gontroller Output Type Line Drive Input
1t Gaar Ratio Changs Enatle Only on Drive Disabled
1st Gear Ratio 1:4 Master Counts:Follower Counts.

2nd Gear Ratio 14 Master Counts:Followsr Counts
(=] Digital Filter Cut-off Frequency
Line Driver Input |1.750 [MHz

‘Open Callecter Input |o.e25 [MHz
High frequency Line Driver Input | 2.000 [MHz
™ Show Status
[ Show Commands Setup | Rewert | Close | Help |
&) Uw_K3-F
BENT T 4

Use the Follower window to configure preset gear ratios and associated cut-off
frequencies.

Follower parameters control drive operation when the Operating Mode is set to
one of these options in the Kinetix 3 Drive window.

¢ Follower: Auxiliary Encoder
 Follower: Step / Direction
e Follower: Step Up / Step Down

e DPreset Select 2 = 4 if active, 0 if not.

The Follower window has no associated statuses. The Follower window has these
parameters, and direct commands.

Parameter Description

Command Type Select:

e Auxiliary Encoder: A quadrature encoder provides a position
command signal input to the drive.

e Step/Direction: Step and Direction inputs provide a position
command signal input to the drive.

e Step Up/Step Down: Step Up and Step Down inputs provide a
position command signal input to the drive

Controller Output Type The host controller output type from these options:

e Line Drive Input: The controller has differential TTL/CMOS
outputs. The maximum input frequency is 900 kpps.

e (Open Collector Input: The controller has single-ended
transistor outputs. The maximum input frequency is 300 kpps.

e High Frequency Line Driver Input: The controller has
differential TTL/CMOS outputs. The maximum input
frequency is 3.0 mpps.

1st Gear Ratio Change The time when a gear ratio value will change.
e Enable Only on Drive Disabled
e Always Enable
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Parameter

Description

1st Gear Ratio

Specifies the 1st ratio of counts between the master input
counts and the motor encoder counts (for example 1:4).

The range of the ratio value is 1:1... 1:6,553,5:65,535.

2nd Gear Ratio

Specifies the 1st ratio of counts between the master input
counts and the motor encoder counts (for example 1:4).

The range of the ratio value is from 1:1...1:6,553,5:65,535.

Digital Filter Cut-off Frequency

The cutoff frequency of the low pass digital filter applied to the
pulse command input.
e [ine Driver Input:
The range is 0.525, 0.562, 0.625, 0.750, 1.000, 1.500, 1,750,
and 3.000 MHz. Default is 1.750 MHz
e Open Collector Input:
The range is 0.525, 0.562, 0.625, 0.750, 1.000, 1.500, 1,750,
and 3.000 MHz. Default is 0.625 MHz
e High Frequency Line Driver Input:
The range is 0.525, 0.562, 0.625, 0.750, 1.000, 1.500, 1,750,
and 3.000 MHz. Default is 3.000 MHz

Command

Description

Save Parameters

Saves the current working values as power-up values in flash
memory for the selected On-Line drive and all of its children.

Click Revert to return parameter settings to the values they held when you

opened this window.
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Understanding the |ndexing The Properties window for Indexing looks like this.

Window

I UW_K3 - Indexing

=10l x|

Parameter Value Units _*

Indexing Control Panel...

Auto Start i |
Abort Index Decel 82.50 Revsis"2

Save Parameters

Index 0 Setup
Index 1 Setup
Index 2 Setup
Index 3 Setup
Index 4 Setup
Index 5 Setup
Index & Setup
Index 7 Setup
Index 8 Setup
Index 9 Setup
Index 10 Setup
Index 11 Setup
Index 12 Setup
Index 13 Setup
Index 14 Setup
Index 15 Setup

Index 16 Setup -
| »

Status
In Maticn
In Dwell
Axis Homed

=

e e B
DOC}E

Units

¥ Show Status

| S G Setup... | Fiewvert | Cloze |

Help |

Use the Indexing window to:

e configure up to sixty-four indexes (0 — 63), and

¢ open the Indexing Control Panel where you can:

start and stop homing

enable or disable a drive, and

monitor the execution of an index.

start and stop execution of the index command

An index controls drive operation by executing preconfigured motion

commands.

An index controls drive operation when Operating Mode is set to Indexing, in
the Kinetix 3 Drive window. The drive uses the index whose number (0 — 63)
reflects the cumulative binary values of the Preset Select Lines 0, 1,2, 3,4 and 5,

that are selected in the Digital Inputs window.

The digital input Preset Select Line binary values are as follows:

¢ Index Select 0 = 1 if active, 0 if not.
¢ Index Select 1 =2 if active, 0 if not.
e Index Select 2 = 4 if active, 0 if not.
¢ Index Select 3 = 8 if active, 0 if not.
¢ Index Select 4 = 16 if active, 0 if not.
e Index Select 5 = 32 if active, 0 if not.

If a Preset Select Line is not assigned to a digital input, the Preset Select Line is

considered inactive.
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The following parameters, status, and commands apply to Indexing.

Parameter Description

Auto Start Indexing When this field is set to ON, the drive begins executing the
selected index whenever the drive enables.

Abort Index Deceleration The deceleration used to stop motion when the Stop Index input
terminates an index move.

Index 0 to 63 Setup

Mode The type of move commanded:

e Absolute: moves from its starting position to the specified
Position, below.
Note: The axis must be homed before the drive can execute
an absolute index

® |ncremental: moves from its starting position the Distance
specified below.

Distance or Position For Incremental and Registration mode moves, the relative
distance the motor travels. The range is
-2,147,483,647 ...2,147,483,647 counts.

Dwell The amount of time the drive holds position before beginning
the next index. The range is 0...65,535 ms.

Velocity The commanded velocity used when executing the index. The
range is 0...2,147,483,647 counts per second.

Acceleration The acceleration rate used to change to a higher velocity. The
range is 0...2,147,483,647 counts per second?.

Deceleration The deceleration rate used to change to a lower velocity. The
range is 0...2,147,483,647 counts per second?.

Next Index The number (0. ..63) of the next indexed move to execute when
Action When Complete is not set to Stop.

Action When Complete The drive's action when the index has completed:

e Start next immediately: commands execution of the Next
Index move without additional input, but after the scheduled
Dwell.

e Start next on input: commands execution of the Next Index
move the next time the Start Index input becomes active.

e Start next without stopping: commands execution of the Next
Index move without additional input and without the
scheduled Dwell.

e Stop: ends the execution of indexed move commands.

The following status can be displayed from a Indexing window of an online drive.

Status Description

In Motion ON indicates the motor is moving in response to an indexed
motion command.

Note: The In Motion status has a value of 1 when ON, and 0
when OFF.

In Dwell ON indicates the mator is holding position and waiting the
commanded dwell time.

Note: The In Dwell status has a value of 1 when ON, and 0 when
OFF.

Axis Homed ON indicates the position command value is complete, which is
by definition the Home position.

Note: The At Home status has a value of 1 when ON, and 0
when OFF.
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The following command can be executed from a Indexing window of an online

drive.
Command Description
Save Parameters Save the current parameters to Flash memory.

Customize the Indexing window for your Kinetix 3 drive by selecting one or more
of these commands:

¢ Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

* Click Setup to open the Monitor Setup Window on page 276, where you
can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.

Rockwell Automation Publication 2098-UMO001G-EN-P - February 2011 245



Chapter5  Configuring the Kinetix 3 Drive

Understanding the Homing
Window

The Properties window for Homing looks like this.

# UW_K3 - Homing =l =]
Parameter Value L Save Parar
Homing Type i
Auto Start Homing on Enable Inactive T
Homing Velocity 100 RPI
Homing Accel/Decel 62.50 Rey
Offset Move Distance a Cao
Stop Home Decel 62.50 Rey
Home Sensor Polarity Active-Going T
Home Paosition a Cao
Creep Velocity 20 RPI
Home Cumrent 100 %
Moving Distance After Home Sensor |0 Cou
Home Cument Time a ms
Homing Timeout (1] sec
J | 3| KT 2
Status Value Units
In Mation [¥]
In Dwell L
']

#Axis Homed 9]

[¥ Show Status

| S G Setup... | Fiewvert | Cloze | Help |

Use the Homing window to configure the type of homing operation the drive

performs.

TIP Homing operations are performed by issuing the Start Homing command
from the Indexing Control Panel.

Homing has no associated statuses. Except for Copy and Paste, and it has no
direct commands.

The following parameters apply to Homing.

Parameter

Description

Home Type

The type of homing operation the drive performs:

e To Home sensor / Back to Marker: When homing is started,
the motor moves toward the homing direction at homing
velocity until it detects the home sensor. At that time, the
motor decelerates and stops, and moves toward reverse
direction at creep velocity. When it loses the signal input
from home sensor and meets the first marker, it is
decelerated and stops, and returns to the position where it
detects the active going edge of the first marker.

e To Limit/Back to Marker: This procedure is the same as the To
Home sensor / Back to Marker, except that the physical
overtravel is used instead of the home sensor input. The
physical overtravel fault is disabled while homing.

o To Home sensor / Fwd to Marker: When homing is started,
the motor moves toward the homing direction at homing
velocity until it detects the home sensor. At that time, the
velocity decelerates to the creep velocity. The creep velocity
is maintained until it detects the active going edge of marker,
and then it stops and moves backward to the position where
it detects the active going edge of marker.
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Parameter Description

e To Home sensor / Move / Back to Marker: If the distance is
very short between the home sensor and marker, it may fail to
detect the first marker. To prevent this, this method has one
additional parameter that defines a minimum distance in
which to detect a Marker. The minimum distance is defined
as a time in the 'moving distance after home sensor'. After it
detects the home sensor input, velocity is decelerated to the
creep velocity, and the creep velocity is maintained until the
marker is detected. After the marker is detected, the motor
moves back to the position.

e To Limit / Fwd to Marker: This procedure is the same as the
To Home sensor / Fwd to Marker, except that the physical
overtravel is used instead of home sensor input. The physical
overtravel fault is disabled while homing.

¢ Home to Current Value: When homing starts, the motor
moves in the homing direction at the homing velocity until it
detects a stopper. The motor stops when the motor current is
maintained higher than the home current for the home
current time after the home current.

e Home to Current Value / Back to Marker: This procedure is
similar to Home to Torque Value, but this method moves
backward until the marker is detected when the motor torque
is maintained higher than the home current for the home
current time after the home current. After the marker is
detected, the motor is decelerated and stops, and returns to
the position where the marker is detected.

¢ Home to Marker: This mode does not need extra sensors,
such as home sensor or physical overtravel. When the
homing starts, it moves in the homing direction at the creep
velocity. When it detects the marker, it stops with
deceleration, and then moves back to the position where the
marker is detected.

e Home to Present Position: The position when a Start Homing
signal is input as the new home. If the Auto Start Homing
function is enabled, the position when the drive is enabled
becomes the new home.

Auto Start Homing on Enable | Causes the drive to begin the homing procedure automatically

when the drive is enabled. Selections are:

e Active: automatically starts homing every time the drive is
enabled, and

e Active After Reset Only: automatically starts homing when a
drive is enabled, if the drive has not already been homed.

e |nactive

Home Sensor Back-off Causes the drive to move in the direction opposite the direction

specified by the Homing Velocity setting, when the homing

procedure is started with the Sensor input active. Motion

continues in the reverse direction (moving at the Homing Accel,

Homing Decel, and Homing Velocity settings), until the Sensor

input is detected inactive, at which point the normal homing

procedure takes over.

e Active: automatically starts backoff when the input is
detected.

e |nactive: normal homing procedure occurs.

Note: This does not apply if Home to Marker is selected as the
Homing Type.

Homing Velocity The commanded velocity used during homing. The sign of the
this value (+/-) indicates the direction of motion during homing.
The range is -2,147,483,647 ...2,147,483,647 rpm (rotary) or
counts per second (linear).
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Parameter

Description

Homing Accel/Decel

The rate of acceleration and deceleration used during homing.
The range is 0...2,147,483,647 revolutions per second? or
counts per second?.

Offset Move Distance

The distance the motor position is from the marker edge (or
sensor edge for Sensor only Homing Type) after the homing
sequence is complete. The range is
-2,147,483,647...2,147,483,647 counts.

Stop Home Decel

The rate of drive deceleration (revolutions per second? or counts

per second2.) used when the Stop Homing command executes,
or by activating a Digital Input set to Stop Homing.

Home Sensor Polarity

Specifies the digital input state which indicates to the drive that
the Home Sensor input is active:

o Active-Going Transition, or

e |nactive-Going Transition

Home Position

The home position when a homing procedure is completed. The
range is -2,147,483,647...2,147,483,647 counts.

Creep Velocity

For the To Sensor, then Back to Marker Homing Type, the
velocity used for all remaining homing motion after the motor
decelerates to a stop when it finds the sensor edge.

Home Current Value

Specifies the feedback current at which the drive stops moving
the motor at the Homing Velocity

The following status can be displayed from a Homing window of an online drive.

Status

Description

In Motion

ON indicates the mator is moving in response to an indexed
motion command.

Note: The In Motion status has a value of 1 when ON, and 0
when OFF.

In Dwell

ON indicates the motor is holding position and waiting the
commanded dwell time.

Note: The In Dwell status has a value of 1 when ON, and 0 when
OFF.

Axis Homed

ON indicates that the homing routine has completed.

Note: The Axis Homed status has a value of 1 when ON, and 0
when OFF.

The following commands can be performed from a Homing window of an online

drive.

Command

Description

Save Parameters

Saves the current parameters to flash memory.

Customize the Homing window for your Kinetix 3 drive by selecting one or more

of these commands:

* Click Show Status to display or hide the Status pane.

* Click Setup to open the Monitor Setup Window on page 276, where you
can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the Motor The Properties window for Motors looks like this.
WlndOW it UW_K3 - Motor I =] [
Parameter Value Units Refresh Data
Auto Motor Iden | Ensbled o e
Metor Model Default Motor
Inertia Ratio 1.00 Load / Motor
Status | vawe | wnits
=] ‘General
Mator Flag Custom
Motor Type Rotary
Torgue Constant | 0.2758 M-,
Inertia 0.180 Kg-ocm"2
Foles/Revolution |8
Integral Limits Mo
=] Electrical
Rated Voltage 228 Valts
Resistance 2.500 Ohms
Inductance £.000 mH
= Ratings
Maximum Speed | 5000 RFM
Intermittent Curent |6.93 Amps
‘Continugus Cument | 2.41 Amps
= Feedback
Encoder SA35
‘Commutation Sinuscidal
Sinuscidal Startup | Serial
Hall Input Offset 120 degrees
Lines/Revolution  |32788
=] Thermal
Integral Thermostat |No
‘Software Protection |MNo
Rthfw-2) 3277 ]
Cthiw-2) 1.00 WG
Rith{w-a) 2277 cw
Cthiw-a) 1.00 W-siC
¥ Show Status
I¥ Show Commands Setup... | Rewvert I Cloze | Help |

Use the Motor window to:

e Choose a motor for the associated online or offline Kinetix 3 drive. Once
you select a motor, the status values associated with the selected motor
appears in the Status pane of this window.

* Monitor the status settings that relate to the selected motor.
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The following parameters, status, and commands apply to motors.

Parameter

Description

Auto Motor Iden

Select:

e Enabled: Causes the drive to read motor parameters from an
intelligent encoder, or

e Disabled: Causes the drive to read motor parameters from a
Motor Model selected, below.

Motor Model

The model name for the motor being used by the drive.

If Auto Motor Iden is:

e Enabled, this displays the motor model obtained from the
motor.

e Disabled, this displays the model name of the selected motor.
Only listed motor models are valid.

Note: Ultraware software ships with a Motor Configuration

utility that lets you create custom motor configurations. Use that

utility to add customized motor selections to the Motor Model

list. Click Start, then Programs>Ultraware>Motor Configuration

from pop-up menus.

Inertia Ratio

(Only for linear motors) The moving mass of the motor and load
combined.

Note: The Motor Model list may not include any linear motors.
You can add linear (or other) motors using the Motor
Configuration utility, referenced in the Motor Model section,
above.

Built-In Type Motor Configuration

Motor Model

Specifies a motor that is predefined in the Kinetix 3 Driver.

The following status is displayed by default for the Motor branch of an online

drive.
Status Description
General
Motor Model The model name for the motor being used by the drive. If Auto
Motor Iden is enabled, this displays the motor model obtained
from the motor.
Motor Flag Either:
e Standard — indicates a motor whose status settings come
preconfigured.
e Custom —indicates a user-configured motor that was added
to the Motor Model list, above, using the Ultraware utility.
Motor Type The type of motor selected:

e Linear
e Rotary

Torque Constant

(Only for rotary motors) The sinusoidal force constant, in
Newton meters/Ampere (N-m/A).

Force Constant

(Only for linear motors) The sinusoidal force constant, in
Newtons/Ampere (N/A).

Inertia Rotor inertia, in Kilogram-centimeter squared (kg-cm2).
Mass (Only for linear motors) Rotor mass, in Kilograms (kg).
Mass (Only for linear motors) The moving mass of the motor and load

combined, in Kilograms (kg).

Poles/Revolution

The number of motor poles per revolution.
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Status (Continued)

Description

Electrical Cycle

(Only for linear motors) The distance between motor poles, or
Magnet Pitch * 2, in meters.

Integral Limits

Indicates whether the motor provides built in feedback for travel
limits:

® Yes
¢ No
Electrical
Rated Voltage Voltage rating of the motor in Volts.
Resistance The phase-to-phase resistance of the motor stator, in Ohms.
Inductance The phase-to-phase inductance of the motor stator, in
milliHenries (mH).
Ratings

Maximum Speed

Maximum motor output shaft speed, in:
e revolutions per minute (rpm) for rotary motors,
e meter per second (mps) for linear motors.

Intermittent Current

Maximum intermittent current of the motor in peak Amperes.

Continuous Current

Continuous current rating of the motor in peak Amperes.

Feedback

Encoder

The encoder type:
e |ncremental
e SA35

Commutation

The type of commutation:
e Brush

e Trapezoidal

e Sinusoidal

Sinusoidal Startup

The type of startup for sinusoidal commutation:
e Self-Sensing
Note: The Kinetix 3 does not support self-sensing startup.
e Hall Inputs
e Serial

Hall Input Offset

Hall Input offset, from standard Rockwell Automation
orientation, in electrical degrees.

Lines/Revolution

Encoder lines per revolution of the output shaft.
Note: This parameter is visible only if the Type is Rotary.

Lines/Meter

Encoder lines per meter of travel.
Note: This parameter is visible only if the Type is Linear.

Thermal

Integral Thermostat

Indicates whether the motor has a built-in thermostat. Settings
are: Yes or No.

Software Protection

Indicates whether the motor thermal protection software is
activated. Settings are: Yes or No.

Rth(w-g)

Thermal resistance from the winding to the encoder, in degrees
centigrade/watt (°C/Watt).

Note: This setting applies and is visible only if Software
Protection is set to Yes.
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Status (Continued) Description

Cth(w-e) Thermal capacitance from the winding to the encoder, in Watt-
seconds per degree centigrade (Watt-second/°C).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

Rth(w-a) Thermal resistance from the winding to ambient, in degrees
centigrade/watt (°C/Watt).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

Cth(w-a) Thermal capacitance from the winding to ambient, in Watt-
seconds per degree centigrade (Watt-second/°C).

Note: This setting applies and is visible only if Software
Protection is set to Yes.

The following commands can be executed for a Motor window of an online
Kinetix 3 drive.

Command Description

Refresh Data Reads the motor definition information from the motor database
and reapplies it to the drive.

Note: This command is useful when a motor definition in the
motor database has been changed.

Save Parameters Saves the values currently selected in flash memory for the
selected online drive and all of its children.

Customize the Motor window for your Kinetix 3 drive by selecting one or more
of these commands:

e Click Show Status to display or hide the Status pane.
e Click Show Commands to display or hide the Commands pane.

e Click Setup to open the Monitor Setup Window on page 276, where you
can customize the status display for this window.

* Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Tuning The Properties window for the Tuning branch looks like this.
Wi n d ow % - Workspace - [UW_K3 - Tuning] s =]
== Fle Edit View Insert Program Tools Commands Window Help ==l

jpe@@e®r||smex|aa|oc| +%%n |

08 |Jme]

Parameter

Value

Units.

Start Autctuning

Velocity Regulator Response Level

£

%

Hz

Copy Main Gains To 2nd Gains

Main Velosity Regulator Gains

Copy Main Gains Ta 3rd Gains

|
|

System Gain
IF

P

60

Integrator Gain

o8

Copy Main Gains To 4th Gains

Mode

Always On

Copy Main Gsins Te all Gains

| Gain Disable Threshold

100

Save Parameters

=]

Q

Low Fass Filter

1000

30

= | Main Position Regulator Gains.

Kp

20

Kft

o

Kff Low FPass Filtar

200

Low Pass Filter Bandwidth

a

|
|
|
|
|
| Enor Filter Bandwidth
|
|
|
|

High Emar Output Offset

0

High Emar Cutput Threshald

1000

[E2]

Main Current Regulator Gains

0

Spesd

700

Inertia Moment Estimation and
Resonant Frequency Detection

|I Off-Line Tuning Mode
|

On-Line Vibation Mode

Disable

Low

On-Line Vibation Gain

[ |Velocity Regulator C

Velodity Command Filter on Follower

Disable

Gain Switching

Gain Change Enable

Dizsble

Mode of Gain

1st Gain Fix

Delsy Time of Gain Switching

a

Level of Gain

Hysteresis of Gain

0
0
Q

2nd Regulator Gains

|
|
|
|
Pasition Gain
F

P

60

Gain

28

VReg)

1000

|
| Low Pass Filter
| Ko

20

(IR=g)

200

G

3rd Regulator Gains.
4th Regulator Gains

Status | Value | Units

[H]  |Velocity Loop

Position Loop

[ | Current Loop

|
|
I
|
|
|
‘ Low Pass Filter

I~ Show Status
I¥ Show Commands Setup.. | Fevert | Close | Help |
. UW,KS T

IDLE [

Use the Tuning window to:

¢ Configure Velocity, Position, and Current Regulator Gains.

» Configure and execute autotuning.

» Configure an alternative set of gains, that can be activated by a digital

input.

® Monitor Velocity, Position and Current loop statuses.

The Inertia Ratio in the Motor window is the most fundamental property
to adjust for proper tuning. The Inertia Ratio can be set automatically by
running the Autotuning command, or entered manually if it is known.
One of these should be done as the first step in tuning.
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The following parameters, status, and commands apply to this window.

Parameter

Description

Parameters

Velocity Regulator Response
Level

The Velocity Regulator Response Level defines maximum system
gain percentage (%) recommended by the drive based on the
inertia ratio determined by auto tuning.

The range is 0 ...150. The default is 50.

System Gain

System Gain is the same as the Bandwidth of overall velocity
control loop of the servo drive.
The range is 0...500. The default is 50.

Velocity Regulator Gains

P

Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. The range is
0...10,000.

Note: Increasing the P gain improves response time and increases
the stiffness of the system. Too high a P gain value causes
instability; too low a P gain value results in loose or sloppy system
dynamics.

Integrator Gain

Integral gain for the velocity loop. The integrator generates a
control signal proportional to the integral of the velocity error.
Note: Integral Time improves the steady-state velocity
performance of the system. Decreasing the integral time generally
increases the ultimate positioning accuracy of the system.
However, too low of an integral time results in system instability.

There are two ways for the Kinetix 3 velocity loop integrator to be

held in its current state:

e |faninput is assigned the Integrator Inhibit function, The
integrator will be held when the input is active.

e |f the Integrator Inhibit function is not assigned to an input, the
Integrator Mode and  Integrator Hold Threshold can be used to
control when the integrator is held.

Integrator Mode

The conditions for using the Integrator:

o Always On: The integrator is always used.

e High Current Disable: Holds the integrator if the current
command exceeds the Integrator Hold Threshold.

e \elocity Command Disable: Holds the integrator if the velocity
command exceeds the Integrator Hold Threshold.

e Position Error Disable: Holds the integrator if the position error
exceeds the Integrator Hold Threshold.

e Automatic Disable: Velocity controller is Automatically changed
from PI Controller to P Controller.

Derivative gain value for the velocity loop. The D gain generates a
control signal proportional to the derivative of the velocity error.
The range is 0...1000.

Note: D gain reduces velocity overshoot.

Low Pass Filter Bandwidth

The velocity loop's low pass filter bandwidth. This value indicates
the cutoff frequency of the pass filter that is applied to the velocity
command input to the regulator.

The range is 0...10,000 Hz.

Note: If this value is set to 0, the low pass filter is disabled.

Error Filter Bandwidth

This value indicates the cutoff frequency of the pass filter that is
applied to the velocity differential error to the regulator.
The range is 0...2,500 Hz. The default is 30 Hz.
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Parameter Description

Main Position Regulator Gains

Kp Proportional gain for the position loop. The Kp gain generates a
control signal proportional to the position error.

The range is 0...700.

Note: Increasing the Kp gain improves response time and
increases the stiffness of the system. Too high a Kp gain value
causes instability; too low a Kp gain value results in loose or
sloppy system dynamics.

Kff Feedforward gain for the position loop. The Kff gain generates a
feed forward signal proportional to the commanded speed.

The range is 0...100% of the commanded speed.

Note: Kff gain reduces position following error. However high
values can cause position overshoot.

Kvff Velocity Feedforward gain for the position loop. The Kvff gain
generates a feed forward signal proportional to the commanded
speed. The range is 0...200.

Note: Kvff gain reduces position following error. However high
values can cause position overshoot.

Low Pass Filter Bandwidth This value indicates the cutoff frequency of the pass filter that is
applied to the position command. The range is 0...2,500 Hz. The
defaultis 0 Hz.

High Error Output Offset An additional velocity command to be added in to the velocity
speed command when the position error exceeds a threshold,
specified below. The range is 0...450 rpm or millimeters per
second.

High Error Output Threshold Minimum position error, in counts, at which the High Error Output
Offset, specified above, will be added to the velocity command.
The range is 0 to 50,000 counts. The default is 1000.

Main Current Regulator Gains:

Gain Adjusting this gain adjusts the overall response of the current
regulator. It can be set to Low, Medium, or High.

Normally this gain should be left at the High Setting for best
performance, but a lower setting will reduce audible noise at the
expense of bandwidth.

Low Pass Filter Bandwidth The current loop's low pass filter bandwidth. The value indicates
the cutoff frequency of the low pass filter applied to the current
command input of the regulator. This filter reduces noise generated
by encoder resolution or mechanical resonance in the system.

The range is 0...10,000 Hz. Note: If this value is set to 0, the low
pass filter is disabled.

1st Resonant Frequency Set this to the 1st resonant frequency of the load to suppress

Suppression Filter vibration or noise. This parameter is useful if a specific frequency
needs to be eliminated. The range is 0...10,000 Hz. The default is
10,000 Hz.

2nd Resonant Frequency Set this to the 2nd resonant frequency of the load to suppress

Suppression Filter vibration or noise. This parameter is useful if a specific frequency
needs to be eliminated. The range is 0...10,000 Hz. The default is
10,000 Hz.

1st Resonant Frequency Set up the notch width of 1st resonance suppressing filter in 20

Suppression Filter Width steps. The higher the valug, the larger the notch width. The range
is 0...20. The default is 10.

2nd Resonant Frequency Set up the notch width of 2nd resonance suppressing filter in 20

Suppression Filter Width steps. The higher the value, the larger the notch width. The range
is 0...20. The default is 10.

2nd Resonant Frequency Set up the notch depth of 2nd resonance suppressing filter. The

Suppression Filter Depth higher the value, the shallower the notch depth and the smaller the

phase delay. The range is 0...100. The default is 100.
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Parameter Description
Autotuning:
Autotuning Speed Motor speed to use when performing the Autotuning function. The

range is 200...900 (rpm rotary or millimeters per second linear).

Off-LineTuning Mode e |nertia Moment Estimation: Servo drives automatically detect
and set only the load inertia ratio, and automatically set two
basic gains as being suitable for Inertia Ratio. Therefore, it is
recognized that the response quality of servomator is improved
at the same time.

e Inertia Moment Estimation and Resonant Frequency Detection:
Servo drive automatically detects and sets load inertia ratio
(mass ratio for linear motors), friction coefficient, and resonant
frequency.

¢ Resonant Frequency Detection: Intercepts vibration of load
system using resonant frequency that is automatically detected
by auto tuning. Resonant frequency of load system becomes the
setting value for resonance suppression filter.

On-Line Vibration Suppression | ® Disable: Disables the online vibration suppression function.

Mode e Normal and High Velocity: Enables the online vibration
suppression function and more delicately it responses to load
change and respond quickly.

e Slow Velocity without Initial Value: Enables the online vibration
suppression function and more delicately it responses to load
change and respond slowly.

On-Line Vibration Suppression | ® low:This value indicates the velocity observation gain is low.
Gain e high: This value indicates the velocity observation gain is high.

Velocity Regulator Configuration:

Velocity Command Filter on e Disable: Disables the Velocity Command Filter in the Follower
Follower mode.
e Enable: Enables the Velocity Command Filter in the Follower
mode.

Gain Switching:

Gain Change Enable e Disable: Disables the Gain Change.
e Enable: Enables the Gain Change.

Mode of Gain Switching e 1st Gain Fix: Fixed to the 1st gain

® 2nd Gain Fix: Fixed to the 2nd gain

e Digital Input (G-SEL): 2nd gain selection when the gain
switching input is turned on.

e Torgue command: 2nd gain selection when the toque command
is larger than the control settings (level of gain control switching
and hysteresis of control switching)

e \elocity Command: 2nd gain selection when the command
speed is larger than the control settings (level of gain control
switching and hysteresis of control switching)

e Position Error: 2nd gain selection when the positional deviation
is larger than the control settings (level of gain control switching
and hysteresis of control switching)

e Position Command: 2nd gain selection when more then one
command pulse exists within a 200 ps interval.

e |n-Position: 2nd gain selection when the value in the positional
deviation counter exceeds the range of the positioning
completer.

e \/elocity: Znd gain selection when the motor actual speed
exceeds the control values (level of gain control switching and
hysteresis of control switching). Switches to the 2nd gain while
the position command exists.

e Position Command and Speed: Switches to the 1st gain when
no-position command status lasts for the delay time of gain
switching [x 200 ps] and the speed falls slower than the control
settings of the gain control switching level and hysteresis of
control switching
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Parameter Description

Delay Time of Gain Switching | This value indicates the delay time when changing form from 2nd
gain to 1st gain in 0.2 ms units.

Level of Gain Switching This value indicates the switching level when changing form from
2nd gain to 1st gain.

Hysteresis of Gain Switching | This value indicates the hyteresis width to be operated above/
below the switching level.

Position Gain Switching Time | This value indicates the step by step switching time to tho position
gain while changing the 1st gain to 2nd gain in 0.2 ms units.

2nd Regulator Gains The drive uses these tuning values when the Alternate Gain Select

function is assigned to an input, and that input is active.

e P: See the P Gain description in the Main Velocity Regulator
Gains section above.

e Integrator Time: See Integrator Time description in the Main
Velocity Regulator Gains section, above.

e Low Pass Bandwidth(VReg): See Low Pass Filter Bandwidth
description in the Main Velocity Regulator Gains section, above.

e Kp: See Kp Gain description in the Main Position Regulator
Gains section, above.

e Low Pass Bandwidth(IReg): See Low Pass Filter Bandwidth
description in the Main Current Regulator Gains section, above.

3rd Regulator Gains The drive uses these tuning values when the Alternate Gain Select

function is assigned to an input, and that input is active.

e P: See the P Gain description in the Main Velocity Regulator
Gains section above.

e Integrator Time: See Integrator Time description in the Main
Velocity Regulator Gains section, above.

e Low Pass Bandwidth(VReg): See Low Pass Filter Bandwidth
description in the Main Velocity Regulator Gains section, above.

e Kp: See Kp Gain description in the Main Position Regulator
Gains section, above.

e Low Pass Bandwidth(IReg): See Low Pass Filter Bandwidth
description in the Main Current Regulator Gains section, above.

4th Regulator Gains The drive uses these tuning values when the Alternate Gain Select

function is assigned to an input, and that input is active.

e P: See the P Gain description in the Main Velocity Regulator
Gains section above.

e Integrator Time: See Integrator Time description in the Main
Velocity Regulator Gains section, above.

e Low Pass Bandwidth(VReg): See Low Pass Filter Bandwidth
description in the Main Velocity Regulator Gains section, above.

e Kp: See Kp Gain description in the Main Position Regulator
Gains section, above.

e Low Pass Bandwidth(IReg): See Low Pass Filter Bandwidth
description in the Main Current Regulator Gains section, above.

The following status is displayed by default for the Tuning branch of an online
drive.

Status Description

Velocity Loop

Command Velocity The commanded motor velocity.
Feedback Velocity The actual motor velocity.
Error The difference between the commanded motor velocity and the

actual mator velocity.

Position Loop

Master Position The motor position command before scaling by the Gear Ratio,
in units of master counts.
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Status

Description

Follower Position

The actual motor position.

Error

The difference between the commanded master position and
the follower position.

Current Loop

Current Command

The commanded current.

The following commands can be executed for a Motor branch of an online drive.

Command

Description

Start Autotuning

Begins the Autotuning procedure.

Copy Main Gains to Alternate

This command sets the values in the Alternate Gain Values
section by copying the corresponding values from the Main
Gains section.

This provides you with a one-step process to tune your system
by storing the main gains, adjusting the transferred gains, and
to then storing the adjusted gains as Alternate Gains.

Save Parameters

Saves the current working values as power-up values in flash
memory for the selected On-Line drive and all of its children.

Customize the Tuning window for your Kinetix 3 drive by selecting one or more

of these commands:

* Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

e Click Setup to open the Monitor Setup Window on page 276, where you
can customize the status display for this window.

* Click Revert to return parameter settings to the values they held when you
opened this window.

Autotuning Window

Use the Autotuning window to configure autotuning parameters, start and stop
autotuning for an online drive, and monitor the Drive Enable status.

During autotuning, the drive executes an internal tuning algorithm and sets
appropriate gains automatically. The user sets the desired tuning command
parameters and selects the Start Autotune button to begin autotuning.

A

ATTENTION: The motor shaft moves during the tuning process! Refer to
the Hardware and Installation manual for tuning details.

TIP Closing the window returns the drive to its normal operating mode, but the
software is disabled. Select the drive and execute an Enable command and
instructed in the Windows" message to make the drive operational.
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The following parameters, status, and commands apply to this window.

Parameter Description

Autotune Settings

Motor Direction The direction in which the motor rotates during tuning:
e Bi-Directional,

e Forward Only, or

e Reverse Only.

Maximum Distance The maximum distance the motor turns when performing
autotuning. The autotune distance should be set as large as the
application permits, so that the autotune algorithm is able to
collect sufficient data to compute new tuning gains. The range is
1...2,147,483,647 counts.

Step Current The current the drive commands when performing autotuning, in
percent of the lesser of either the drive peak current or the motor
peak current. The autotune current is normally set at 10%, but
may need to be increased in the presence of large inertias or high
friction. In these systems, higher settings make sure that the
autotune algorithm is able to collect sufficient data to compute
new tuning gains. The range is 1...100%.

Velocity Regulator Gains

P Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. The range is

0...4000.

Note: Increasing the P gain improves response time and increases

the stiffness of the system. Too high a P gain value causes

instability; too low a P gain value results in loose or sloppy system

dynamics.

Integral gain for the velocity loop. The | gain generates a control
signal proportional to the integral of the velocity error. The range
is 0...4000.

Note: | gain improves the steady-state velocity performance of the
system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

D Derivative gain value for the velocity loop. The D gain generates a
control signal proportional to measured acceleration. The range is
-1000...1000.

Note: Positive D gain reduces velocity overshoot, and negative D
gain should be used only in systems that exhibit mechanical
resonance.

The following information is the default status for a Kinetix 3 drive in the
Autotuning window of the Tuning branch.

Status Description

Drive Enabled ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

Note: Drive Enable has a value of 1 when ON, and a value of 0

when OFF.
Autotune Complete ON indicates the autotune completed successfully.
Autotune Failed ON indicates the autotune failed.
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The following commands can be executed on an online drive using the
Autotuning window of the Tuning branch.

Command Description

Start Autotune Begins autotuning.

Stop Autotune Stops autotuning.

Clear Faults Attempts to clear all drive faults.

Customize the Autotuning window for your Kinetix 3 drive by selecting one or
more of these commands:

e Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

* Click Revert to return parameter settings to the values they held when you
opened this window.

Manual Position Tuning Window

Use the Manual Position Tuning window to configure manual position tuning
parameters, start and stop manual position tuning for an online drive, and
monitor the Drive Enable status.

During manual position tuning, the drive commands an internal step position
waveform and the user sets the gains manually. The user sets the desired tuning
command parameters and selects the Start Tuning button to begin manual
position tuning.

ATTENTION: The motor shaft moves during the tuning process. Ensure
that the motor is properly mounted and guarded.

TIP Closing the window returns the drive to its normal operating mode, but
software disabled. Select the drive and execute an Enable command as
instructed in the Windows" message to make the drive operational.

The following parameters, status, and commands apply to this window.

Parameter Description

Manual Position Tuning Settings

Motor Direction The direction in which the motor rotates during tuning:
e Bi-Directional,

e Forward Only, or

e Reverse Only.

Distance The the amplitude of the drive's commanded position step. The
range is 1...32,767 counts.

Time The period of the drive's commanded position step. The range is
1...32,767 ms.

Position Regulator Gains
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Parameter

Description

Kp

Proportional gain for the position loop. The Kp gain generates a
control signal proportional to the position error. The range is 0...32
in/min/mil.

Note: Increasing the P gain improves response time and increases
the stiffness of the system. Too high a P gain value causes
instability; too low a P gain value results in loose or sloppy system
dynamics.

Kd

Derivative gain for the position loop. The Kd gain generates a
control signal proportional to measured velocity. The range is
.32

Note: Kd gain provides damping to the position loop, that can
reduce overshoot.

Kff

Feedforward gain for the position loop. The Kff gain generates a
feed forward signal proportional to the commanded speed. The
range is 0...200.

Note: Kff gain reduces position following error. However high
values can cause position overshoot.

Ki

Integral gain for the position loop. Ki gain generates a control
signal proportional to the integral of the velacity error. The range is
0...32.

Note: Ki gain improves the steady-state positioning performance of
the system and virtually eliminates steady-state positioning errors.
It affects the ability to reject load disturbances. Increasing the
integral gain generally increases the ultimate positioning accuracy
of the system. However excessive integral gain results in system
instability.

Ki Zone

The region, in counts, around the commanded position where
integral gain is active. If the position error is greater than Ki Zone,
the integrator is reset. The range is 0...32,767 counts.

Velocity Regulator Gains

P

Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. The range is
0...4000.

Note: Increasing the P gain improves response time and increases
the stiffness of the system. Too high a P gain value causes
instability; too low a P gain value results in loose or sloppy system
dynamics.

Integral gain for the velocity loop. The | gain generates a control
signal proportional to the integral of the velocity error. The range is
0...4000.

Note: | gain improves the steady-state velocity performance of the
system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

Derivative gain value for the velocity loop. The D gain generates a
control signal proportional to measured acceleration. The range is
is-1000...1000.

Note: Positive D gain reduces velocity overshoot, and negative D

gain should be used only in systems that exhibit mechanical
resonance.

The following display is the default status for a Kinetix 3 drive in
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The following display is the default status for a Kinetix 3 drive in the Manual
Position Tuning window of the Tuning branch.

Status Description

Drive Enabled ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

Note: Drive Enable has a value of 1 when ON, and a value of 0
when OFF.

The following commands can be executed on an online drive using the Manual
Position Tuning window of the Tuning branch.

Command Description

Start Tuning Begins manual position tuning.
Stop Tuning Stops manual position tuning.
Clear Faults Attempts to clear all drive faults.

Customize the Manual Position Tuning window for your Kinetix 3 drive by
selecting one or more of these commands:

* Click Show Status to display or hide the Status pane.

e Click Show Commands to display or hide the Commands pane.

e Click Revert to return parameter settings to the values they held when you
opened this window.

Manual Velocity Tuning Window

Use the Manual Velocity Tuning window to configure manual velocity tuning
parameters, start and stop manual velocity tuning for an online drive, and
monitor the Drive Enable status.

During manual velocity tuning, the drive commands an internal step velocity
waveform and the user sets the gains manually. The user sets the desired tuning
command parameters and selects the Start Tuning button to begin manual
velocity tuning.

ATTENTION: The motor shaft moves during the tuning process. Ensure
that the motor is properly mounted and guarded.

TIP Closing the window returns the drive to its normal operating mode, but
software is disabled. Select the drive and execute an Enable command as
instructed in the message to make the drive operational.
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The following parameters, status, and commands apply to this window.

Parameter Description

Manual Velocity Tuning Settings

Motor Direction The direction in which the motor rotates during tuning:
e Bi-Directional,

e Forward Only, or

e Reverse Only.

Velocity The the amplitude of the drive's commanded velocity step. The
range is 1...2,147,483,647 counts per second.

Time The period of the drive's commanded velocity step. The range is
1...32,767 ms.

Velocity Regulator Gains

P Proportional gain for the velocity loop. The P gain generates a
control signal proportional to the velocity error. The range is
0...4000.

Note: Increasing the P gain improves response time and
increases the stiffness of the system. Too high a P gain value
causes instability; too low a P gain value results in loose or
sloppy system dynamics.

Integral gain for the velocity loop. The | gain generates a control
signal proportional to the integral of the velacity error. The range
is 0...4000.

Note: | gain improves the steady-state velocity performance of

the system. Increasing the integral gain generally increases the
ultimate positioning accuracy of the system. However excessive
integral gain results in system instability.

D Derivative gain value for the velocity loop. The D gain generates
a control signal proportional to measured acceleration.The
range is -1000...1000.

Note: Positive D gain reduces velocity overshoot, and negative D
gain should be used only in systems that exhibit mechanical
resonance.

Low Pass Filter

Enable Enable or disable the drive's low pass filter. Selections are:
e Enabled
¢ Disabled

Bandwidth The connected drive's low pass filter's bandwidth. This value
indicates the cutoff frequency of the low pass filter. The range is
1...992 Hz.

Note: Bandwidth reduces noise generated by encoder resolution
or mechanical resonance in the system.

The following display is the default status for a Kinetix 3 drive in the Manual
Velocity Tuning window of the Tuning branch.

Status Description

Drive Enabled ON indicates the power stage of the drive is enabled. As a
precondition, all software and hardware enable inputs must be
active, and the drive cannot have any faults.

Note: Drive Enable has a value of 1 when ON, and a value of 0
when OFF.
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The following commands can be executed on an online drive using the Manual
Velocity Tuning window of the Tuning branch.

Command

Description

Start Tuning

Begins manual velocity tuning.

Stop Tuning

Stops manual velocity tuning.

Clear Faults

Attempts to clear all drive faults.

Customize the Manual Velocity Tuning window for your Kinetix 3 drive by
selecting one or more of these commands:

e Click Show Status to display or hide the Status pane.

e Click Show Commands to display or hide the Commands pane.

* Click Revert to return parameter settings to the values they held when you

opened this window.
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Understanding the
Encoders Window

The Properties window for Encoders looks like this.

%5 - [UW_K3 - Encoder] . ] ]
H File Edit View Insert Program Tools Commands Window Help =|=]%
jozeEem||smax (nao o[ s%Rn||n 0® |[w]
Parameter Value Units Absclute Encoder Reset
Encoder Qutput Forward Direction il e
‘Output Ratio 1:1 ‘Output Counts:Motor Counts
Encoder Badkup Battery Installzd
Loss I i
= Shows Status
P — Setup... | Revert | Claze | Help |
(R UW_K3-En...
Foe [ [ T T 4

Use the Encoders window to:

e configure the motor encoder,

e execute a command that will reset an absolute encoder position to zero.

This window has these parameters and direct commands.

Parameter

Description

Encoder Output Forward
Direction

The order of the A and B signals for the encoder output:
e AleadsB
e BleadsA

Output Ratio

The ratio of encoder output counts to motor encoder counts
received from the motor.
The range is of 1...65,535.

Encoder Backup Battery

The encoder back-up battery, if installed in the drive, powers an
SA35 type encoder that maintains an absolute multi-turn position.
Without a battery, an SA35 type encoder operates as a single turn
absolute encoder. You must configure this setting to let the drive
know if the battery is not present.

Select:

e |nstalled

¢ Not Installed

Note: This parameter is visible only if the motor has an SA35 type
encoder.

Incremental Feedback Loss

In electrically noisy conditions, or with long feedback cables, the
drive may experience an incremental encoder cable open fault,
although the cable is OK. Under these conditions, this parameter
can be used to avoid nuisance faults.

ATTENTION: If the incremental
encoder feedback is lost and this fault
is ignored, the drive may cause abrupt
or extreme motion.

Select:

e Monitored: to monitor for incremental encoder feedback loss,
and fault the drive if it is detected.

e |gnored: to not check for incremental encoder feedback loss.
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The following commands can be executed on an online drive using the Encoders

window.
Command Description
Absolute Encoder Reset Zeros the Absolute Rotations and the Position Error. This
function will set the absolute position of the drive to zero.
Save Parameters Saves the current working values as power-up values in flash
memory for the selected On-Line drive and all of its children.

Customize the Encoders window for your Kinetix 3 drive by selecting one or
more of these commands:

* Click Show Commands to display or hide the Commands pane.

e Click Setup to open the Monitor Setup Window on page 276, where you
can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the D|g|ta| The Properties window for Digital Inputs looks like this.
Inpl":S WI ndow %5 - [UW_K3 - Digital Inputs] =]k

ﬂ File Edit Wiew Insert Program Tools Commands Window Help =|=] =]

Parameter| Value Units Save Parameters ||
Input 1 Drive Enable
Input 2 Unassigned

Input 3 Unassigned
Input 4 Integrator Inhibit

Input 5 Fault Reset
Input & Currznt Limit - Negative
Input 7 Cument Limit - Positive

Input 8 Unassigned
Input 8 Unassigned
Input 10 Unassigned

Status Value Units
Input 1 State i
Input 2 State i
Input 3 State (;}
Input 4 State [
Input 5 State [
Input & State i
Input 7 State (;}
Input & State [
Input 9 State [
Input 10 State o

[# Shaw Statuz
[+ Show Commands

Setup... | i Revert | Cloze | Help |

¥ UwW_K3-Di.

e[ [ T T 4

Use the Digital Inputs window to:
e assign functions to digital inputs, and

e monitor the status of digital inputs.

Selecting a function in the Value selection box causes that function to become
active when the associated Digital Input becomes active.

WARNING: By default, Input 1 is assigned the function Drive Enable. If

A you change the assignments so that Drive Enable is not assigned to any
input, the drive automatically enable on powerup. Be aware that, in this
case, the motor may start moving on powerup.

This may result in abrupt and unexpected motion.

Failure to observe this precaution could result in damage to the machine,
severe bodily injury, or the loss of life.

TIP Index Input 1 through 64 serve a unique purpose. Instead of activating a
function, Index Input 1 through 64 are combined to produce a binary value
that defines which digital input becomes active. The drive sums the binary
values and uses the resulting integer to determine which Index will be used.
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The digital input index Select binary values are as follows:

e DPreset Select 0 = 1 if active, 0 if not.
e Preset Select 1 = 2 if active, 0 if not.
e Preset Select 2 = 4 if active, 0 if not.
e DPreset Select 3 = § if active, 0 if not.
e DPreset Select 4 = 16 if active, 0 if not.

e DPreset Select S = 32 if active, 0 if not.

If a Index Input is not assigned to a digital input, the Index Input is considered

inactive.

There are no commands associated with the Digital Inputs parameter window.

The Digital Inputs window has these parameters and statuses.

Parameter Description

Input 1...10 The drive's digital input assignments:

is in effect.

is in effect.

e Unassigned: The digital input is not used.

e Alternate Gain Select: When this input is active, the drive uses
the Alternate Gain Values instead of the Main values.

e Current Limit - Negative: When this input is active, the Negative
External current limit, as entered in the Kinetix 3 Drive window,

e Current Limit - Positive: When this input is active, the Positive
External current limit, as entered in the Kinetix 3 Drive window,

e Drive Enable: An active state enables the power electronics to
control the motor.

VAN

WARNING: By default, Input 11is
assigned the function Drive
Enable. If you change the
assignments so that Drive Enable
is not assigned to any input, the
drive automatically enables on
powerup. Be aware that, in this
case, the motor may start moving
on powerup.

This may result in abrupt and
unexpected motion.

Failure to observe this precaution
could result in damage to the
machine, severe bodily injury, or the
loss of life.

drive faults.

integrator.

e Fault Reset: A transition to an active state resets any detected

e |ntegrator Inhibit: An active state zeros the velocity loop
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Parameter Description

e (Qperation Mode Override: When active, the drive uses the
Operation Mode Qverride as the command source. When
inactive, the drive uses the Operation Mode setting as the
command source.

e Qvertravel - Negative: An inactive state causes the drive to
begin decelerating the motor to bring it to a stop using the Over
Travel Stop Method as entered in the Drive window. The drive
will not respond to further commands to move in the negative
direction, but can be instructed to move in the positive direction
to clear the negative overtravel condition.

¢ QOvertravel - Positive: An inactive state causes the drive to begin
decelerating the motor to bring it to a stop using the Over Travel
Stop Method as entered in the Drive window. The drive will not
respond to further commands to move in the Positive direction,
but can be instructed to move in the negative direction to clear
the positive overtravel condition.

e Pause Follower: In follower mode, while this input is active, the
drive will ignore any master counts coming into the drive.

e Position Strobe: This signal lets a controller obtain the absolute
position of the motor.

e \Velocity Direction: Used in combination with the Preset Select
inputs to assign a Preset Velocity. When the input is active, the
Preset Velocity is set to a negative value. When the input is
inactive (or not assigned), the Preset Velocity is treated as a
positive value.

e Preset Select 1...63: Used in combination, along with Preset
Direction to assign a Preset Velocity.
See the explanation in Tip preceding this table.

e Reset Mutilturn Data: If a motor with an absolute encoder is
attached to the drive, a transition to an active state resets the
absolute rotation value stored in the encoder to zero. After the
absolute rotations is reset, the Motor Feedback Position will
display a number representing between 0 and 1 revolution of
the motor. The Reset Mutilturn Data function does not affect the
partial revolution data.

e 7Zero Speed Clamp Enable: When this function is assigned to an
input, the Zero Clamp velacity, as set in the drive window, is
used only when the input is active. If the function is not
assigned to an input, the Zero Clamp velocity is always used

e Position Clear: An active state causes the drive to clear position
command, position feedback, and position error.

e Moving Enable: An active state causes the drive to control
motor rotation start or stop by using terminal signal in velocity
control mode.

¢ Analog Speed Command Enable: An active state causes the
drive to can be used to change the motor speed using analog
velocity input voltage without changing the control mode In
Multi-step velocity Mode.

e 7nd Electronic Gear Bank Selection: An active state causes the
drive to switch between two electronic gear ratios in follower
control mode

e Home Sensor: An active state indicates to a homing sequence
that the sensor has been seen.

e Start Homing: A transition to an active input state causes the to
initiate the homing routine.

e Stop Indexing: A transition to an active input state causes the to
initiate the indexing stop routine.
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Parameter Description

e Pause Indexing: A transition to an active input state causes the
to initiate the indexing pause routine.

e |ndex Select 0 Input:Used in combination to assign index.
See the explanation in Tip preceding this table.

Index Select 1 Input:

Index Select 2 Input:

Index Select 3 Input:

Index Select 4 Input:

Index Select 5 Input:

Stop Homing: A transition to an active input state causes the to
initiate the homing routine.

e Start Indexing: A transition to an active input state begins an
indexing move.

e (ain Bank Select: An active state causes the drive to use the
2nd and 4th Alternate Gain Values instead of the 1st and 3rd
Main Gain values.

Note: The Input value displays Not Assigned if there is nothing selected, Multiple if there are
multiple functions selected, or the name of the function if only one is selected.

The following display is the default status for a Kinetix 3 drive in the Digital
Inputs window.

Status Description

Input 1 — 8 State The current state, or condition, of each digital input is depicted
by a light bulb icon, as follows:

e ON: a bright light bulb

o (QFF: a darkened light bulb.

No commands are associated with the Digital Inputs window.

Customize the Digital Inputs window for your Kinetix 3 drive by selecting one or
more of these commands:

* Click Show Status to display or hide the Status pane.

* Click Setup to open the Monitor Setup Window on page 276, where you
can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Digital
Outputs Window

The Properties window for Digital Outputs looks like this.

#5 - [UW_K3 - Digital Outputs] =] A
. File Edit View Insert Program Tools Commands Window Help == x|
[oz@sem|smex|(ag|loc|saa iz od®|m
Parameter Value Units. Save Parameters ||
Output 1 Within Position Window
Output 2 Up to Speed
Output 3 Brske
Qutput 4 Unassigned
Output & Unassigned
Output & Unassigned
Brake Inactive Delay |0 ms
Brake Active Delay 500 ms
Status Value Units
Output 1 State [
Output 2 State (;)
Output 3 State 0
Output 4 State (;)
Output 5 State (;)
Output & State 0
[ Showe Status
[% Show Commands Setup... | Rewvert | Cloge | Help |
J UW_K3-Di...|
Frme [ [ [ [ 4
Use the Digital Outputs window to assign these parameters:
e assign functions to digital outputs.
e sct both active and inactive brake delays.
* monitor the status of the digital outputs and the digital relay.
The following parameters are associated with this window.
Parameter Description
Qutput 1 -6 The functions to be assigned to each digital output (1 —4):

Note: If multiple functions are assigned to a digital output, the
output is active if any of the assigned functions would make it
active. The assignments are logically OR'd to determine the
output state.

¢ Unassigned: The digital output is not used.

e Within Position Window: An active output state indicates
that the position error is less than the In Position Size setting
in the Drive window.

e Up to Speed: An active output state indicates motor velocity
feedback is greater than the Up to Speed setting in the Drive
window.

e Brake: Used to control a motor brake. An active state
releases the motor brake. The Brake signal will be offset from
changes in the enable state of the drive by the Brake Active
Delay, Brake Inactive Delay, and Disable Delay.

e Within Speed Window: An active output state indicates that
the velocity error is less than the Speed Window setting in
the Drive window.
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Parameter

Description

e Current Limited: An active state indicates the drive current is
being limited by the Current Limit - Positive or Current Limit -
Negative value.

e \Velocity Limited: An active state indicates the motor speed is
being limited by the velocity limit value.

e Within Near Window: An active output state indicates that
the position error is less than the Near Position Size setting in
the Drive window.

¢ \Warning: An active state indicates the drive has encountered
a condition that has generated a warning. The possible
warnings are listed in the Drive window help topic, under the
Fault/Warning status.

® Absolute Position Valid: An active state indicates that the
drive has a motor with an absolute encoder attached, and
that the drive is able to properly read the position from the
motor.

e Ready: An active state indicates the drive is not faulted, and
can be enabled.

e |n Motion: An active state indicates an index move is active
and the motor is moving

e |n Dwell: An active state indicates the motor is holding
position in an index move and waiting for the commanded
dwell time

e Axis Homed: An active state indicates that the homing
routine has completed.

e |ndex Select 0 Qutput: Each active state indicates the
commanded motor position is equal to the position defined by
Index 0...63

Index Select 0 Qutput:

Index Select 1 Output:

Index Select 2 Qutput:

Index Select 3 Output:

Index Select 4 Qutput:

Index Select 5 Output:

Index Select 6 Qutput:

End of Sequence: An active state indicates all iterations of
the index move have been completed.

Brake Active Delay

e The time delay between enabling the drive and activating the
brake output, that releases the motor brake.
The range is 0...10,000 ms.

Brake Inactive Delay

e The time delay between disabling the drive and deactivating
the brake output, which applies the motor brake.
The range is 0...10,000 ms.

The following display is the default status for a Kinetix 3 drive in the Digital

Outputs window.

Status

Description

Output 1 —6 State

The current state, or condition, of each digital output is depicted
by a light bulb icon, as follows:

e ON: a bright light bulb

e (QFF: a darkened light bulb.
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The following command can be executed for a Digital Outputs window of an
online drive.

Command Description

Save Parameters Saves the current working values as power-up values in flash
memory for the selected On-Line drive and all of its children.

Customize the Digital Outputs window for your Kinetix 3 drive by selecting one
or more of these commands:

¢ Click Show Status to display or hide the Status pane.
¢ Click Show Commands to display or hide the Commands pane.

¢ Click Setup to open the Monitor Setup Window on page 276, where you
can customize the status display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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The Properties window for Analog Outputs looks like this.

=lojx|
L] x|
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Use the Analog Outputs window to assign drive signals to analog outputs.

The Analog Outputs parameters window has these parameters.

Parameter Description

Analog Output 1

Signal Sets the drive signal assigned to the output. Click the down
arrow to the right of this input box to open the Channel Setup
dialog.

Scale The output scale in units per volt. It is dependent on the signal
selected.

Analog QOutput 2

Signal Sets the drive signal assigned to the output. Click the down
arrow to the right of this input box to open the Channel Setup
dialog.

Scale The output scale in units per volt. It is dependent on the signal
selected.

The following commands can be executed on an online drive using the Analog
Outputs window.

Command Description

Save Parameters Saves the current working values as power-up values in flash

memory for the selected On-Line drive and all of its children.

Customize the Analog Outputs window for your Kinetix 3 drive by selecting one
or more of these commands:

e Click Show Status to display or hide the Status pane.

* Click Revert to return parameter settings to the values they held when you
opened this window.
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Understanding the Monitor The Properties window for the Monitor looks like this.

Wlndow #5 - [UW_K3 - Monitor] =10 x|
(Z) Fle Edit View Insert Program Tools Commands Window Help ==l =
Farameter Value I Units
= Drive Status
Analog Command - Velocity |0.00 Volts
Analog Command - Cument |0.00 Vaolts
Bus Vaoltage (1] Volts
Enatlzd [#]
Commutation Angle 0.0 degress
FaultWarning No Emror
Firmware Version
Motor Temperature 1] %
Cument Operating Mode Analog Welocity Input
Drive Utilization 0 %
Setup... | Cloge | Help |

The Monitor tool lets you display any combination of drive status settings for an
online Kinetix 3 drive. The Monitor tool is similar to the status pane of the

branch Properties window.

Use this window to:

e View a collection of

statuses.

® Open the Monitor Setup window, where you can set the drive status to
display in this window.

¢ Load a monitor previously saved.

e Save a monitor for later use.

This window has these commands.

Command

Description

Format

The format for displaying integer values in the monitor:

e Decimal (The range is -2,147,483,647...2,147,483,647.)

¢ Hexadecimal, or

e Binary

Note: Do not create negative numbers in the Hexadecimal or
Binary format.

Load

Opens the Monitor Load dialog, where you can program what is
displayed in the Monitor window.

Save

Opens the Monitor Save dialog, where you can save a monitor.

Setup

Opens the Monitor Setup window, where you can program the
drive status to display in the Monitor window.
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Monitor Setup Window

The expanded Properties window for the Monitor Setup looks like this.

Monitor Setup 5[ Monitor Setup Monitor Setup 5[

= E| Digttal Outputs = 107: Serial Communication Fault =

i Output 1 State 108: Position Command Frequency Fault
Analog Command - Velocity Output 2 State 112: Emergency Stop
Analog Command - Curent Cutput 3 State 113: Indexing Position Range Overflow
Bus Voltage Cutput 4 State 114: Motor Phase Over Cument
ngn::ﬁation Angle Cutput 5 State BAT: Waming: Absolute Encoder Battery
Mesharical Angle Cutput 6 State CNT: Waming: Absolute Encoder Court Overflow
Power Status QCC: Waming: Over Curent Command

Absolute Rotations

Shurt Power Limit Ratio QSC: Waming: Over Speed Command

Fauhﬂ.Vamlng Instantaneous shurt power PIN: Waming: Digital 10 Assignment
Fimmware Version Faults PRE: Waming: Power Up Cverspesd
Metor Temperaturs 4: Motor Overtemperature Fautt CAP: Waming: Over Motor Rated Power
Curmsrt Qpelat\ng Mode | 5: IPM Fault | | =] Mode Corfiguration |
Drive Utilization 9: Bus Undervoltage Fault Preset
Erake State 10: Bus Overvottage Fault - Preset Select 0

Posttion Signals 12: Home Search Failed Preset Select 1
Motor Feedback Posttion 18: Motor Cverspeed Fautt Preset Select 2
Master Postion 19: Excess Posttion Emor Fault - Preset Direction
Follower Position 22 Motor Continuous Cument Overoad Fautt =) Homing
Eror 23: Drive Overoad Fault Home Sensor
Position Command Court Frequency 27: Aois Not Homed . Start Homing
Negative Overtravel 28: Encoder Data Range Fault Stop Homing
Positive Overtravel 30: Encoder Cable Open Fault s Homed

Absolute Position Valid

31: Encoder Data Parameter Fault - M Indexing

‘.’\.u'rthln Near Window 36: Drive Overtemperature Faut In Dwell
Velocity Signals i 37: AC Line Loss Fault In Matien

g;zjrgaancdk t{:‘zzr_:; 53: User Parameter Intialization Fault Pause
Emor 54: Curent Fesdback Offsst Fault Start
Viithin Speed Wind 55: User Parameter Checksum Fault Stop
HYinin speed Tindow 56: Watchdog Timeout Fault End of Sequence
Up to Speed 57: PWM Hardwars Faul Index Select 0 Input
Vielocity Limited 58: User Parameter Range Fault Index Select 1 Input
Integrator Inibit 60: Drive Inttiglization Fault Index Select 2 Input

urent Signals 75: Shunt Overoad Protection Fault Index Select 3 Input
Command Curent 79: Shunt Overcument Protection Fault Index Select 4 Input
Feedback Cument

Index Select 5 Input

Index Select 0 Qutput
Index Select 1 Qutput
Index Select 2 Qutput
Index Select 3 Output
Index Select 4 Qutput
Index Select 5 Output

83: Absolute Encoder Battery Fault

84: Absolute Encoder Overspeed

85: Absolute Encoder Multi4um Court Fault
100: Drive Set Up Fault

107: Mator Power Cable Open Fault

102: Motor Instantaneous Cument Overdoad Faut
103: Motor Mismatch Fault

105: Encoder Type Mismatch Fault

106: Encoder Commurnication Fault

w| 106: Encoder Communication Fauk

- - 0

Cancel | Cancel | Cancel |

U Phase Cument

W Phase Curent

W Phase Curent
Current Limited
Cument Limit: Negative
Current Limit: Positive
Encoder Signals

Hall State:51

- [ Hall State:52

[« [

Use this window to assign a specific Input Signal or Status to be displayed in the
Monitor window for a Kinetix 3 drive.

This dialog box displays a tree diagram with all the status settings that can be
monitored for the selected drive.

e DPlace a check mark in the checkbox to the left of a status item to monitor
it.
e Ifyou place a check mark beside a parent item, all of its child items become

checked and their status will be displayed.

e Ifyou remove a check mark from a parent item, check marks will be
removed from all its child items and their status settings will not be
displayed.

e Ifyou place a check mark next to some - but not all - child items, the parent
item will be checked, but dimmed.
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The Monitor Setup window, much like the Oscilloscope window, lets you
customize the display for the selected online Kinetix 3 drive. The window
displays a tree diagram with all the status settings that can be monitored for the
selected drive.

Refer to Understanding Kinetix 3 Status Displays on page 282 for a detailed list
of drive status selections.

Rockwell Automation Publication 2098-UM001G-EN-P - February 2011 217



Chapter 5

Configuring the Kinetix 3 Drive

Understanding the

Oscilloscope Window

The Properties window for the Oscilloscope looks like this.

#o - [UW_K3 - Oscilloscope] =10l x|
&= File Edit View Insert Program Tools Commands Window Help =|=] x|
[Pwasem|[smexng|oc| +%%%|[@t 06 ||
Property Value | units
Channel A
Input Signal |velodity Feedback |
Scale Type | Aute |
Channel B
Input Signal [velocity Command |
Scale Type | Auts |
Sweep F
Sample Period 1.0 ms
per division az
Trigger Source Velodity C
Trigger Mode Falling Edge
Trigger Threshold 100 RPM
Trigger Position 50 % of screen
Trigger Status Idle
Major Tuning F
Velocity Level [0 |2
System Gain |50 3
Main Velocity Gains
P 80
Gain 28
Mode Always On
| Gain Disable Threshold 100
o 0
Low Pass Filter 1000 Hz
Main Position Gains
Kp 20 Hz
i 0 %
Kff Low Pass Filter 200 Hz
High Emor Cutput Offset 0 RFM
High Emwor Output Threshold 1000 Counts
Main Current Gains
o Low Pass Filter Bandwidth 200 Hz
Oms O01ms 02ms 03ms 04ms O05ms 06ms O7ms 08ms 09ms 1ms 1st Resonant Frequency Suppression Filter 10000 Hz
2nd F Filter 10000 Hz
1st F Filter Width 10
Arm Trigger y-axis Labels: 2nd Filter Width |10
Run Continuous | | Default d = Znd — Filtes Depih | 100
H |2nd Gains.
{__Slo Triggering ; = ard Gains
[ 4th Gains
Shap Shat
[ Show Properties
I7| Show Commeands Save | Rewvert | Cloze | Help |

uw_Ka-os...|
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Use the Oscilloscope window to trace one of four drive signals by:

* Configuring the oscilloscope by selecting a the drive signal to trace.

* cxecuting commands that run the oscilloscope’s tracing function
continuously or in response to the configured trigger.

* monitoring the oscilloscope as it traces the selected drive signal.
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The Oscilloscope window has these parameters and commands associated with it.

Parameter Description

Channel A and B

Input Signal Click the down arrow to the right of the Channel Setup dialog to
select a Channel (A or B).

Note: The resolution of this signal may be confusing if Velocity
Feedback is selected. See the topic Velocity Motor Feedback
Resolution for information on how resolution is derived for
various motor and feedback combinations.

Scale Type Scale Types are:

e Auto
e Manual
e Same As ChA (available for Channel B only)

Scale The amplitude of the selected channel input signal that can be
displayed between gridlines of the oscilloscope, in the units of
the drive signal. It is dependent on the signal selected. If the
Scale is left at its default value of 0, The data is auto scaled to
fit the graph.

Note: Visible only if Scale Type is Manual.

Offset The trace offset for the selected Channel Input. Its range
depends on the signal selected. A value of zero places the zero
value of the signal at the middle grid line. A nonzero offset
shifts the trace up or down so that the offset value is positioned
at the middle grid line.

Note: Visible only if Scale Type is Manual.
1/0 Monitoring Type The signal that want to be displayed between I/0 signals

Note: Visible only if Input Signal is Digital 10.

Sweep Parameters

Sample Period

The time, in milliseconds, between samples that constitute a
trace. The horizontal resolution of the oscilloscope is 128
samples. (For example, selecting a sample period of 1.0 ms will
result in 128 ms of data being displayed.)

Note: The Sample Period range is 0.2...20 ms with a resolution
of 0.2 ms.

Samples per Division

Number of samples per division. For example, 32 samples per
division will result in 4 horizontal divisions.

Trigger Source

The drive signal that will set off the trigger and begin tracing the
selected channel signal, upon the occurrence of the Trigger
Mode at the Trigger Threshold. Click the down arrow to the right
of the Channel Setup dialog box to set the channel.

Trigger Mode

The event that triggers oscilloscope tracing:

¢ |Immediate: begins tracing immediately after the trigger is
armed.

e Rising Edge: begins tracing when the selected Trigger Source
value increases above the Trigger Threshold value.

e Falling Edge: begins tracing when the selected Trigger Source
value decreases below the Trigger Threshold value.

Trigger Threshold

The value of the Trigger Source drive signal that begins tracing.
Trigger Threshold selections are:

e Rising Edge

e Falling Edge

Trigger Status

The current status of the oscilloscope trigger:
e |dle

e Awaiting Trigger

e Collecting Data
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Parameter Description

Tuning Properties The Velocity, Position, and Current Regulator Tuning parameters
are included in the Oscilloscope window to monitor drive
performance while adjusting gains.

Oscilloscope Display

Y-axis Labels The labels to display on the y-axis:
e Default: One reference point for each channel is displayed.
e (Channel A
e Channel B

Legend Displays the color of the trace for each input signal or channel.
Click the color rectangles displayed in the legend to modify a
color.

The following commands can be executed for the Oscilloscope window of an
online drive.

Command Description

Arm Trigger Turns the oscilloscope trigger ON.

Run Continuous Runs the oscilloscope continuously, circumventing the trigger.
Stop Triggering Turns the oscilloscope trigger OFF.

Snap Shot Show a set of data in the Snap Shot dialog.

Customize the Oscilloscope window for your Kinetix 3 drive by selecting one or
more of these commands:

¢ Click Show Properties to display or hide the Properties pane.
* Click Show Commands to display or hide the Commands pane.

 Click Save to save the oscilloscope data to a tab delimited file.
This file can be read by spreadsheet or presentation software. Information
saved includes the Oscilloscope data points from one or more channels.

* Click Revert to return parameter settings to the values they held when you
opened this window.

280 Rockwell Automation Publication 2098-UM001G-EN-P - February 2011



Configuring the Kinetix 3 Drive Chapter 5

Channel Setup Window

The collapsed Properties window for the Channel Setup looks like this.

Channel Setup

Drive Status
Operation Mode
Pazition Signals
Yelocity Signals

----- Current Signals
----- Encoders

----- Digital Inputs
----- Digital Dutputs
----- Fatlts

ak. I Cancel

Use this window to:

e assign a specific Input Signal to the selected Channel in the Oscilloscope
window for a Kinetix 3 drive.

e assign no Input Signal to the selected channel in the Oscilloscope window
for a Kinetix 3 drive.

Much like the Monitor window, this window lets you customize the display for
the selected online Kinetix 3 drive. The window displays a tree diagram with all
the status settings that can be monitored for the selected drive.

Refer to Understanding Kinetix 3 Status Displays on page 282 for a detailed list
of drive status selections.

To assign a specific input signal or status to the specified channel, perform these
steps.

1. Click one or more + (plus) signs to open the tree control to the desired

branch.
2. Place a check mark in the box next to the desired input signal or status.
3. Click OK.

The selected input signal appears in the selected Channel in the
Oscilloscope window.

To assign no input signal or a status to the selected channel, perform these steps.

1. Be sure no check marks appear next to any input signal, or status.
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Understanding Kinetix 3
Status Displays

2. Click OK.

The word Unassigned appears in the selected Channel in the Oscilloscope

window.

Status for the Kinetix 3 drive are displayed in the Monitor window. Signals from
oscilloscope channels may be used as data sources for the status table.

Status

Description

Oscilloscope
Input Trigger

Oscilloscope
Output Trigger

Monitor

Analog Output
Signal

Fault Detail
Channel

Drive Status

Analog Command -
Velocity

Refer to Understanding the
Analog Window on page 237

Analog Command -
Current

Refer to Understanding the
Analog Window on page 237

Bus Voltage

The current measure of DC Bus
voltage.

Commutation Angle -

Degrees

Reports the position within the
motor electrical cycle in
degrees from -180 to 180
degrees.

Enabled

ON indicates the power stage
of the drive is enabled. As a
precondition, either software
or hardware enable must be
active, and the drive cannot
have any faults.

Fault Warning

Refer to Understanding the
Kinetix 3 Drive Branch on
page 225.

Firmware Version

Refer to Understanding the
Service Information Window

on page 297

Motor Temperature

Reports the percentage of the
Motor Temperature Trip value,
that is based on the motors
continuous current rating,
thermal characteristics, and
time.

The Motor Temperature is an
indication of the level of
utilization of the motor's
current capability. When the
Motor Temperature reaches
100% a Motor Filter fault
0CCurs.

Current Operating
Mode

Refer to Understanding the
Kinetix 3 Drive Branch on

page 225

282
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Status

Description

Oscilloscope
Input Trigger

Oscilloscope
Output Trigger

Monitor

Analog Output
Signal

Fault Detail
Channel

Drive Utilization

Reports the percentage of the
Drives Temperature Trip value,
that is based on the drives
continuous current rating,
thermal characteristics, and
time. It is an indication of the
level of utilization of the
drive's current capability. If the
Drive Utilization reaches
100%, a Drive Overload fault
oceurs.

X

X

X

X

Position Signals

Motor Feedback

Actual motor position

Master Position

Refer to Understanding the
Tuning Window on page 253

Follower Position

Refer to Understanding the
Tuning Window on page 253

Error

Refer to Understanding the
Tuning Window on page 253

Position Command
Count Frequency

The frequency of the position
command input, in thousand
counts per second.

Negative Overtravel

ON indicates that the
Negative Software Limit as
defined in Understanding the
Kinetix 3 Drive Branch on
page 230 is being exceeded.

Positive Overtravel

ON indicates that the Positive
Software Limit as defined in
Understanding the Kinetix 3
Drive Branch on page 230 is
being exceeded.

Velocity Signals

Command Velocity

Refer to Understanding the
Tuning Window on page 253

Feedback Velocity

Refer to Understanding the
Tuning Window on page 253

Note: The resolution of this
signal may be confusing when
using the Oscilloscope. See
the topic Velocity Motor
Feedback Resolution for
information on how resolution
is derived for various motor
and feedback combinations.

Error

Refer to Understanding the
Tuning Window on page 253

In Speed Window

Refer to Understanding the
Kinetix 3 Drive Branch on

page 225

Up To Speed

Refer to Understanding the
Kinetix 3 Drive Branch on

page 225
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Status

Description

Oscilloscope
Input Trigger

Oscilloscope
Output Trigger

Monitor

Analog Output
Signal

Fault Detail
Channel

Drive Utilization

Reports the percentage of the
Drives Temperature Trip value,
that is based on the drives
continuous current rating,
thermal characteristics, and
time. It is an indication of the
level of utilization of the
drive's current capability. If the
Drive Utilization reaches
100%, a Drive Overload fault
oceurs.

X

X

X

X

Position Signals

Motor Feedback

Actual motor position

Master Position

Refer to Understanding the
Tuning Window on page 253

Follower Position

Refer to Understanding the
Tuning Window on page 253

Error

Refer to Understanding the
Tuning Window on page 253

Position Command
Count Frequency

The frequency of the position
command input, in thousand
counts per second.

Negative Overtravel

ON indicates that the
Negative Software Limit as
defined in Understanding the
Kinetix 3 Drive Branch on
page 230 is being exceeded.

Positive Overtravel

ON indicates that the Positive
Software Limit as defined in
Understanding the Kinetix 3
Drive Branch on page 230 is
being exceeded.

Velocity Signals

Command Velocity

Refer to Understanding the
Tuning Window on page 253

Feedback Velocity

Refer to Understanding the
Tuning Window on page 253

Note: The resolution of this
signal may be confusing when
using the Oscilloscope. See
the topic Velocity Motor
Feedback Resolution for
information on how resolution
is derived for various motor
and feedback combinations.

Error

Refer to Understanding the
Tuning Window on page 253

In Speed Window

Refer to Understanding the
Kinetix 3 Drive Branch on

page 225

Up To Speed

Refer to Understanding the
Kinetix 3 Drive Branch on

page 225
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Status Description Oscilloscope | Oscilloscope | Monitor Analog Output | Fault Detail
Input Trigger Output Trigger Signal Channel
Current Signals
Current - Command Refer to Understanding the X X X X X
Tuning Window on page 253
Current - Feedback Refer to Understanding the X X X
Tuning Window on page 253
U Phase Current The current through the U X X
phase of the motor
V Phase Current The current through the V X X
phase of the motor
W Phase Current The current through the W X X
phase of the motor
Encoder Signals
S1 Hall input S1 of the motor X
encoder
S2 Hall input S2 of the motor X
encoder
S3 Hall input S3 of the motor X
encoder
Digital Inputs
Input 1...7 State Refer to Understanding the X X X X
Digital Inputs Window on
page 267
Digital Outputs
Qutput 1...3 State Refer to Understanding the X X X X
Digital Qutputs Window on
page 271
Power Status
Shunt Power Limit Reports the percent of the X X X X X
Ratio shunts rated capacity currently
being used.
Instantaneous Shunt | Power dissipated in the X X X X X
Power internal shunt resistor.
Output Power Limit Reports the accumulated X X X X X
Ratio usage of the drive's capability
to operate above its rated
output power.
The drive may safely produce
slightly more than the rated
output power for a period of
time. If this value reaches
100%, the drive produces fault
104, Continuous Power
Overload Fault. This value
decreases to zero when the
drive is operating at less than
rated output power.
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Status Description Oscilloscope | Oscilloscope | Monitor Analog Output | Fault Detail
Input Trigger Output Trigger Signal Channel
Instantaneous Output | Power output of the drive. X X X X X
Power
Faults
Faults Refer to topic: Faults (Kinetix X X
3), for a complete list of the
displayed fault statuses
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Understandi ng the Faults The Properties window for the Faults display looks like this.

W| ndOW - [UW_K3 - Faults] =] 3|
£} Fle =8t Vew [nsert Program Tools Commands Window Help PHETES
Dedae®||smex|[ag|oc|s%%nE1 o® |||

Parameber Value | units Fault History..
Following Emor Limit 99959 |Counts i el
AC Ling Less Fault Delay |20 s

E | Fault Detail Setup Fault Detall...
Sarnple Pariod 10 s Save Paramaters
Channel A Veloeity Fesdoac
Channel B Cumant Cammand
Channel C Bus Veoltage
Channel D U Phase Cument
| Status | value [uni= E
|4: Moter Overtemparature Fault 1
5: IFM Fault ]
&: Bus Ungenvcitage Fault )
18- Bus Gvarvoitage Fault o)
12- Home Search Failed 3
18- Mator Cvesspeed Fault %)
15: Exeess Pesition Erer Fault (6
22 Motor Continuous Cumant Overlcad Faull e
23: Drive Overload Fault o)
27 Axis Mat Homed [
2B: Enceder Data Range Fault (¢
30: Encedar Cable Open Faull 9]
31: Enceder Date Paramater Fault )
28: Drive Overiemparatura Fault o)
37- AL Line Loas Fault @)
E3: User Farameter Initialization Fault i3
54: Cusrent Fesdback Offsst Fault 9
BE: Usar Paramatar Chadsum Fault e
£2- Watchdog Timsout Faul: ]
£7- PW Hardware Fault [
8- Liser Paramater Range Fault o]
£0. Drive Initislization Fault 9
75 Shunt Cverload Protection Fault Ap
78: Shunt Overcumant Protecticn Fault )
83- Absolute Encodar Battary Fault o]
B4: Absolute Encoder Cwerspeed ]
| |85 Absclute Encoder Multi-um Count Fault 0]
100: Drive Sat U Fault i3
191 Matar Power Cabla Opan Fault ]
102 Mator Instantaneaus Cument Cverload Fault T
103: Mator Mismateh Fault [o]
105 Encoder Type Mismatch Fault 3
108; Encader Cammunication Fault (e
107; Serlal Communication Fault ]
102: Position Command Frequency Fault 3
112- Emesgency Stop 3
113: Indexing Pesition Range Cverfiow e
114 Mater Phase Cver Curent i3
BAT: Warning: Absa|uta Encoder Sattary 3
£NT: Waming: Absolute Encoder Count Cwarflow [
(OGC: Warning: Gver Cument Command [
(OSC: Warning: Over Speed Command o)
FiN: Warning: Digital IO Assignment )
FRE: Warning: Powsr Up Overspaed e
CAP: Waming: Gver Moior Rated Power ) L
[ Show Stabus
¥ Show Commands Seup. | Revet | Ooe | Hap |
UW_K3-Fa...
DiE | ] I

The Faults window contains the configuration settings for the Kinetix 3 drive's
fault handling and the current status of all faults that the drive reports. Use the
Fault History window to display the eight most recent faults that have occurred.
The Fault History is accessible from the Faults window.

The Faults branch is a child of a Kinetix 3 drive, and can be in the Workspace
window's On-Line Drives branch or in an Ultraware software file.

Rockwell Automation Publication 2098-UMQ01G-EN-P - February 2011

287



Chapter5  Configuring the Kinetix 3 Drive

A Faults branch has associated parameters and these direct commands:
e Fault History
® Clear Faults

e Fault Detail

Use the Faults window to:
e set fault limits.
® monitor fault status.
¢ execute the Clear Faults command.
* open a window where you can review the drive's fault history.
e enable or disable user faults.

* open a window where you can view a scope trace of selected drive signals
for a period of time immediately prior to a fault.

The Faults window has these parameters, status, and commands associated with

it.

Parameter Description

Following Error Limit Position error overflow fault occurs when the difference between
position command and actual position is greater than the value set
by this parameter.

The range is 0...2,147,483,647 motor encoder counts. The default
is 99,999 counts.

AC Line Loss Fault Delay AC line loss fault delay is the time the main AC voltage can be
absent without generating an AC line loss fault.

The range is 20...000 ms. The default is 20 ms.

Command Description

Fault Detail Setup This command lets the drive to capture four channels of drive
variables when a drive fault occurs. This can be helpful when
diagnosing system faults.

Sample Period The time, in milliseconds, between samples that constitute a trace.
The horizontal resolution of the fault detail data is 50 samples. For
example, selecting a sample period of 1.0 ms will result in 50 ms of
data being displayed.

The range is 0.2...19.8 ms with a resolution of 0.2 ms.

Channel A-D Click the down arrow to the right of the Channel Setup dialog to

assign a Channel (A, B, C, or D).

The following Warnings and Errors are displayed on the Status display of the
drive, and in the Value column of the Faults window.
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Three segments of the Status display show an abbreviated title, bAt for example,
for any warning or overtravel condition.

Status " Description Possible Cause Suggested Action

bAt Absolute Encoder Battery | 3.2V or less output from | Replace battery or verify
encoder battery or external power supply.
external power supply.

oCC Overcurrent Command Improper setting of Verify scaling parameter
analog current scale corresponds to analog

signal range.
System cannot meet Verify velocity loop
motion profile tuning.
Verify system sizing.
Incorrect current limit Verify current limits do
settings not restrict current to
less than system
capabilities.

0SC Overspeed Command Improper setting of Verify scaling parameter
analog velocity scale corresponds to analog

signal range.
System cannot meet Verify position loop
motion profile tuning.

Verify system sizing.

Pin Digital /0 Assignment Inappropriate If operated in preset
assignment of digital mode, verify presets are
inputs or outputs assigned.

If operated in a normal/
override mode, verify the
override function is
assigned.

PrE Power Up Qverspeed Control power is applied | Inappropriate
to the drive while the assignment of digital
motor is in motion. inputs or outputs.

CAP Over Motor Capacity It occurs when motor Use a motor suitable to

power is set higher than
the drive rated output.

the drive or set the
torque limit below the
drive capacity.

Overtravel conditions that may display include:

not Indicates a Negative Overtravel condition.
Pot Indicates a Positive Overtravel condition.

(1) The value of status that are ON =1, OFF = 0.
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Errors are displayed on the drive's Status display with an E. prefix. The remaining
segments alternate between a three-digit error code and a five-digit text message.

Status

Description

Possible Cause

Suggested Action

Note: The value of status that are ‘ON' = 1. The value of status that are OFF = 0.

E.004 E.Ntrot

Motor Overtemperature

Motor thermal switch

trips due to:

e High motor ambient
temperature,

e Excessive current, or

® Both high temperature
and excessive current

e (QOperate within (not
above) the continuous
torque rating for the
ambient temperature.

e |ower ambient
temperature, or
increase motor
cooling.

Motor wiring error

Check motor wiring.

Incorrect motor selection

Verify the proper motor
has been selected.

E.005 E.PNFt

IPM Error

Motor cables shorted

Verify the continuity of
motor power cable and
connector.

Motor winding shorted
internally

Disconnect the motor
power cables from the
motor. If the motor is
difficult to turn by hand,
it may need to be
replaced.

Drive temperature too
high,

e (Check for clogged
vents or a defective
fan.

e Ensure cooling is not
restricted by
insufficient space
around the drive.

Drive has a bad IPM
output, short circuit, or
overcurrent

e \erify ambient
temperature is not too
high.

e (QOperate within the
continuous power
rating.

e Reduce acceleration
rates.

e Remove all power and
mators connections,
then perform a
continuity check from
the DCbus tothe U, V,
and W mator
terminals. If continuity
exists, check for wire
fibers between
terminals, or send
drive in for repair.
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Status

Description

Possible Cause

Suggested Action

E.009 E.UdutG

Bus Undervoltage

Low AC line/AC power
input

e \erify voltage level of
the incoming AC
power.

e Check AC power
sources for glitches or
line drop.

e |Install uninterruptible
power supply (UPS) on
the AC input.

Attempted to enable
drive without main
power active.

Verify input is within
specification.

E.010 E.ouutG

Bus Overvoltage

Excessive regeneration
of power (When the
motor is driven by an
external mechanical
force, it may regenerate
too much peak energy
through the drive’s power
supply and the drive
faults to save itself from
an overload.)

e Verify shunt circuit.

¢ Adjust motion profile
to stay within the
range of the
regenerative resistor.

* Replace regenerative
transistor.

e Replace drive.

Excessive AC input
voltage

Verify input is within
specification.

E.012 EHFAIL

Home Search Failed

Homing is not complete
until the time defined in
Homing time limit (IN-
01.11) is elapsed.

e |ncrease the time
defined in Homing
time limit (in-01.11).

e Set avalue other than
‘0" in Homing Velocity
(In-01.02) and Creep
Velocity (IN-01.03).

e Check if there is any
obstacle that disturbs
Homing.

e Check mechanical
parts and parameter
settings for Homing.

E.018 E.ouSPd

Motor Overspeed

Motor speed exceeds
maximum

e Confirm encoder
wiring.

e Retune the drive
system.

e \Verify the input gain
of external speed or
torque commands.

E.019 E.PoSEr

Excess Position Error

Position error exceeds
permitted value.

* Increase following
error limit.

e Check position loop
tuning.
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Status

Description

Possible Cause

Suggested Action

E.022 E.ConoL

Motor Continuous
Current Overload

The internal filter
protecting the motor
from overheating has
tripped.

e Reduce acceleration
rates.

e Reduce duty cycle
(ON/OFF) of
commanded motion.

® |ncrease time
permitted for motion.

e Use larger drive and
motor.

e Checking tuning.

E.023 E.druoL

Drive Qverload

The motion application
requires average drive
current in excess of rated
capability.

e Reduce acceleration
rates.

e Reduce duty cycle
(ON/OFF) of
commanded motion.

® Increase time
permitted for motion.

e Use larger drive and
motor.

e (Check tuning.

E.027 E.notHN

Axis Not Homed

Absolute positioning

Verify homing position.

attempted without
homing.
E.028 E.EnCdE Encoder Data Range Encoder not programmed | Replace motor
Error correctly

Encoder memory
corrupted

E.030 E.EnCoP

Encoder Cable Open

Communication is not
established with an
intelligent encoder.

e \Verify the motor
configuration is for an
intelligent encoder.

o \Verify the motor has
an intelligent encoder.

e \ferify continuity of the
DATA+ and DATA-
signal wires.

e \erify encoder power
is present.

e Replace the motor.

E.031 E.EnCPE

Encoder Data Parameter
Error

Encoder not programmed
correctly

Encoder memory
corrupted

Replace motor.
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Status Description Possible Cause Suggested Action
E.036 E.druot Drive Overtemperature Excessive heat existsin | ® Verify cooling fan

the drive

operation (only 2071-
A10, 2071-A15)

e Check tuning.

¢ Reduce acceleration
rate.

¢ Reduce duty cycle
(ON/OFF) of
commanded motion.

® Increase time
permitted for motion.

e Use larger drive and
motor.

E.037 E.ACoFF

AC Line Loss

Poor quality power

Increase Ride Through
time.

Attempted to enable
drive without main
power active.

Apply main power before
enabling drive.

Phase connection
missing

Remove power and verify
all physical connections.

Fault Delay parameter is
set too short

Increase the Fault Delay
parameter setting.

E.053 E.ACoFF

User Parameter
Initialization Error

Error in parameter
memory storage

¢ Reinitialize
parameter.

e Reset drive to factory
defaults.

E.054 E.oFSEt

Current Feedback Offset

Defective hardware

Replace drive.

E.055 E.CHSUN

User Parameter
Checksum Error

Checksum error

e Confirm and reset
parameter.

e Reset drive to factory
defaults.

E.056 E.CPUFt

Watchdog Time-out

Excessive system noise

e Verify wiring and
installation methods.

e Defective hardware
e Replace drive.

E.057 E.HWArE

PWM Hardware Error

Defective hardware

Contact A-B.

E.058 E.rAnGE

User Parameter Range
Error

Range of parameter is
invalid

e Enter parameter with
value(s) within range.

e Reset drive to factory
defaults.

E.060 E.dinlt

Drive Initialization Error

Hardware error

Replace drive.

E.075 E.SHtol

Shunt Overload
Protection

Power at regenerative
resistor exceeds the
permitted value

e Adjust motion profile
to stay within the
range of the
regenerative resistor.

e Shunt resistor is
disconnected or
damaged

e Verify resistance of
shunt resistor.
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Status

Description

Possible Cause

Suggested Action

E.079 E.SHtoC

Shunt Overcurrent
Protection

Shunt current exceeded
the instantaneous value

e \Verify shunt is not
shorted or damaged.

o \erify load energy is
not excessive during
deceleration.

E.083 E.AbSbE

Absolute Encoder Battery
Error

Encoder Backup Battery
parameter is set to
installed, but a battery is
not installed.

Set Encoder Backup
Battery parameter to Not
Installed.

Battery voltage is sensed
below 2.7V DC.

e (Confirm battery
voltage and
connection.

e Replace battery.

E.084 E.ABS0S

Absolute Encoder
Overspeed

Battery powered encoder
is mechanically rotated
athigh speed while drive
is powered down.

e Mechanically
disengage motor from
system.

e (Cycle power to drive
and reset alarm.

E.085 E.AbSCt

Absolute Encoder Multi-
turn Count Error

Noise in the encoder

e Cycle power to drive
and reset alarm.

e Defective encoder

e Replace motor.

E.100 E.SEtUP

Drive Set Up

The drive operating
mode and motor
selection are
incompatible.

Change the operating
mode, the motor
selection, or both, and
then reset the drive.

E.CAbLE

Motor Power Cable Open

Motor cable open

Verify power connection
between motor and
drive.

E.102 E.InSOL

Motor Instantaneous
Current Overload

Motion profile requires a
peak current for an
excessive time interval

Verify mator wiring.

Adjust accel/decel time.

Confirm motor selection.

Defective current
feedback sensing

Verify phase currents.

E.103 ENAtCH

Motor Mismatch

Dynamic braking current
of the selected motor
exceeds twice the drive
peak current rating

Install a different motor.

E.106 E.CEnCCE

Encoder Type Mismatch

Motor encoder signals
do not match drive
configuration

Verify motor selection.

Defective encoder

Replace motor.

E.107 E.oSErCE

Special Communication
Error

communication error
between host and drive
(noise)

e \Verify serial cable.

* Check for noise on
serial interface.
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Status

Description

Possible Cause

Suggested Action

E.108 E.CdFrE

Position Command
Frequency Error

Input frequency limit
exceeded

e \Verify hardware type
selected in the drive
matches the physical
hardware.

e (Change from open
collector to line drive.

¢ Reduce the speed
command.

e Apply gearing.

E.112 E.EStoP

Emergency Stop

Emergency stop (E-STOP)
signal detected

e Remove Emergency
stop conditions.

e (lear E-STOP.

E.11e EIrAnG

Indexing Position Range
Overflow

The value of a Position
Parameter for indexing is
out of the range.

Use a value within the
range of -2,147,483,647
...2,147 483,647

E.114 E.ouCUr

Motor Phase Over
Current

Problem with control or
main power circuitry if

this error occurs when

power is turned on.

Check wiring and power.

Excessive current to the
motor if this error occurs
during operation (current
more than 300% of the
rated current to the
motor more than 10 ms).

Check power, and set or
adjust the acceleration
and deceleration times.

The Faults window has these commands.

Command

Description

Fault History

Opens the Fault History window, where you can view a list of the
last 20 fault events that occurred since the drive was powered-up.

Clear Faults

Clears all drive faults.

Fault Detail

Opens the Fault Detail window.

Save Parameters

Saves the current working values as power-up values in memory
for the selected online drive and all of its children.

Customize the Faults window for your Kinetix 3 drive by selecting one or more of
these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Show Commands to display or hide the Commands pane.

e Click Setup to open the window, where you can customize the status

display for this window.

e Click Revert to return parameter settings to the values they held when you
opened this window.
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Understandi ng the Fault Use the Fault Detail window to view traces of selected drive signals for a period of
Detail Window time immediately prior to the occurrence of a fault. This feature is helpful when

because a fault event is always at the right of the screen.

The Faults window has these parameters, and commands associated with it.

Parameter Description

Samples per division Number of samples per division. For example, 32 samples per
division will result in 4 horizontal divisions.

Channel A and B The input signal selected for each channel in the Faults window is
displayed directly below the Channel heading. Input signals
include:

e \V/isible: Lets you selectively hide or show each channel in the
scope. Yes includes the channel.

e Selected Signal: Assigns Digital Inputs and Digital Outputs to a
Channel. When this signal is selected, data is collected for all of
the digital inputs and outputs.

Note; One input or output is required for the scope to display.

e Scale Type: Scale Types are:

Auto

Manual

Same As Ch A (available for Channel B only)
Same As Ch B (available for Channel A only)

e Scale: The amplitude of the selected channel input signal that
can be displayed between gridlines of the oscilloscope, in the
units of the drive signal. It is dependent on the signal selected.
If the Scale is left at its default value of 0, The data is
automatically scaled to fit the graph.

Note: Scale is visible only when the Scale Type is Manual.

e (Qffset: The trace offset for the selected Channel Input. Its range
depends on the signal selected. A value of zero places the zero
value of the signal at the middle grid line. A nonzero offset
shifts the trace up or down so that the offset value is positioned
at the middle grid line.

Note: Offset is visible only when the Scale Type is Manual.

Oscilloscope Display Defines how the y-axis and trace are displayed.
e Y-axis Labels: The labels to display on the y-axis:
Default displays one reference point for Channel A and one
reference point for Channel B.
Channel A displays only the Channel A reference points.
Channel B displays only the Channel B reference points.
e Legend: Displays the color of the trace for each input signal or
channel. Click the color rectangles displayed in the legend to
modify a color.

Command Description

Refresh Data Acquires the fault information from the drive.
Use this button if a new fault occurs while this window is open,
and you want to see the data for the new fault.

The Fault Detail window has no associated statuses.
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Understanding the Service The Service Information window looks like this.
Information Window PR i

B¢ File Edit View Insert Program Tools Commands Window Help =] X|

DeEZeE||smpx|ma|o o[ s%%]

| Parameter |  valve | units|
Status Value | units
Drive Mogel Undefined

Firmware Version
CPLD Versicn 0.00

I7 Show Status
I~ | Shaw Commands

B2 uw _K3-S.. | £h UW_K3-F.

Setup. | Revertl Clase | Help |

Use the Service Information window to:
e display and monitor service information about the drive.

e display the firmware revision of the drive.
play

The following parameters and status apply to the Service Information window.

Status Description

Drive Model The model number of the drive. This is the number you selected
from the Select New Drive dialog box after executing the Insert

Kinetix 3 command.

Firmware Version The revision of the selected On-Line drive’s firmware in the
format XX.YY, where:

e XX =major revision

® YY =minor revision

CPLD Version The revision of the CPLD device in the drive

Customize the Service Information window for your Kinetix 3 Drive by selecting
one or more of these commands:

¢ Click Show Status to display or hide the Status pane.

¢ Click Setup to open the Monitor Setup window, where you can customize
the status display for this window.

¢ Click Revert to return parameter settings to the values they held when you
opened this window.
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Notes:
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Chapter 6

Introduction

Using a Project Branch

Creating and Running Programs

This chapter describes how to create and run programs, called executable
program files. An executable program file is identified by its .exe extension.

Topic Page
Using a Project Branch 299
Using Source Files 303
Using Header Files 305
Using the Motion Library Dialog 307
Using the Text Editor 309
Using Executable Program Files 320
Importing and Exporting Files 323
Executing Your Program 325
Using Direct Commands 327

The Project branch functions as both a container for its child source files, header
files and executable program files, and the platform from which you can:

* Open a window where you can edit project parameters.
e Create new source and header files.

* Execute the Build command to create new executable program files.

You can move an entire Project - along with its child source and header files - to
an Ultra5000 drive's Archives branch for storage.

Creating a New Project

To create a new Project do one of these:
e Click Project in the Insert menu.

e Click the offline Ultraware file, and then right-click Insert Project from
the pop-up menu.

A new project appears beneath the open Ultraware file in the Workspace window.
The default name of the new project is Project or (if Project already exists)
Projectn, where 7 is the lowest integer that creates a unique project name within

the selected path.
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When you create a project, Ultraware software automatically populates the
project with the project information contained in the New Project.uxf file in the
Ultraware installation directory. The default New Project.uxf file is a project
containing a source file with the outline of a typical motion program. You may
customize this default project template by exporting one of your own projects to
replace the file “New Project.uxt™

Once a project is created, you can:
e cdit the parameters of the new project,
e add a new header file, or

e add a new source file.

Configuring a Project

To configure a project, follow these steps.

1. Select the project in the Workspace window.

2. Use one of these commands to open the Project window:
 Click Properties in the File menu.
¢ Right-click Properties from the pop-up menu.
¢ Double-click the project branch.

é Project M=l &3
Parameter Value Units
Mame
Powverup Mode Idler
Targeted Firmware 12x
Cotnpilet Yersion 2
™| Shiow Status
i SEp) | Revert | Cloze | Help |
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3. Use the Project window to edit these parameter values for the project
selected in the Workspace window.

Parameter Description

Name Edit the project's name. The name of the project must:

e be at least one, but not more than eight, characters in length,

e be unique within its branch of the tree, and

e not contain a space or backslash (\), forward slash (/), colon
(:), asterisk (*), question mark (?), double quote (), greater
than symbol (>}, less than symbol (<) or pipe (|).

Powerup Mode The action you want an online drive (a drive in the On-Line

Drives branch of the Workspace window) to take with respect to

the selected project's child executable program (.exe) file:

e Run, to automatically run the program when power is first
applied to the online drive, or

e |dle, to not run the program on powerup. ldle is the default
setting.

Targeted Firmware The firmware revision that the program built from this project
will run under. Understanding the Service Information Window
on page 217 describes how a drive's firmware revision can be
verified in the Status display.

Note: If the user attempts to run a program under an earlier
revision of firmware than it was built for, an error message is
displayed and the program will not run.

Compiler Version The compiler version to use when building a program.

Note: The new revision of the compiler (version 2.x) significantly
reduces the size of most program files. However, the original
compiler (version 1.x) is still provided because it is possible that
a program developed under the 1.x compiler may have build
errors under the 2.x compiler, or may have slight differences in
how it runs.

4. Click Revert to undo any changes.
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Executing Project Commands

In addition to the Cut, Copy, Paste and Delete commands, you can execute other

commands for a Project.

To execute Project commands, perform these steps.

1. Click Project in the Workspace window.

2. Right-click the title bar to access a pop-up menu.

3. Click one of these commands from the pop-up menu.

Command

Description

Insert Source File

Adds a new Source File to a Project in the offline Ultraware file.

Insert Header File

Adds a new Header File to a Project in the offline Ultraware file.

Import

Opens the Import From dialog box, where you can retrieve
previously exported Workspace window Header or Source Files,
in the form of an User data eXchange File (with a .uxf
extension), and add them to the Project.

Export

Opens the Export To dialog box, where you can copy the Project
File, including any child Header and Source Files, and save them
as an User data eXchange File (with a .uxf extension).

Build

Creates an executable program file (with an .exe extension), by
compiling all project Header and Source Files.
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Using Source Files

A source file is a text file that contains C programming language code, which
Ultraware software uses to create an executable program file for an Ultra5000
drive when you execute the Program menu’s Build command. A source file is
identified by its .c extension. Each source file contains:

e #include statements, (which refer to external header files - identified by
their .h extensions)

e the C code that is the body of the source file.

You can move a source file to an Ultra5000 drive's Archives branch for storage.

Creating a New Source File

To create a new source file do one of these actions:
e Click Source File in the Insert menu.

e Click project in the Workspace window, and then right-click Insert Source
File.

A new source file appears in the Workspace window. The name of the new source
file is Source.c or Sourcez.c if Source.c already exists. Where 7 is the lowest
integer that creates a unique source file name within the selected project.

After a source file is created, you can configure its parameters (change its name)
and edit its contents.

Renaming a Source File

To rename a source file, perform these steps.

1. Choose the source file in the Workspace window.
2. Choose one of these commands:
e Click Properties in the File menu.
 Right-click Properties from the pop-up menu.

e Double-click the selected source file.

The Source File window appears in the Client Area:

Source File Properties I

MNarme:

IReturn_D.c

0K, ' Help | Cancel
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. Type the name of the source file. If you do not include the .c extension to

the source file name, the Ultraware software adds it for you. The name of
the source file must:

® be at least one, but not more than eight, characters in length (exclusive
of the .c extension).

¢ be unique within its branch of the tree.

e not contain a space or backslash (\), forward slash (/), colon (:), asterisk

«

(*), question mark (?), double quote (“), greater than symbol (>), less
than symbol (<) or pipe (]).

. Click OK to save or Cancel to exit without saving.
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Using Header Files

A header file is a text file that contains C programming language code, which
Ultraware software uses to create an executable program file for an Ultra5000
drive. A header file is identified by its .h extension and contains external
declarations of variables and functions that the source file can use. Each header
file may contain:

e #include statements, (which refer to other header files - identified by
their .h extensions), and

e the C code declarations.

You can move a header file to an Ultra5000 drive's Archives branch for storage.

Creating a New Header File

To create a new header file, perform this step.

1. Use one of these commands:
e Click Header File in the Insert menu.

e Click the project in the Workspace window, and then right-click Insert
Header File.

A new header file appears in the selected place in the Workspace window. The
name of the new header file is Header.h or (if Header.h already exists) Headerz.h,
where 7 is the lowest integer that creates a unique header file name within the
selected project.

Once a header file is created, you can configure its parameters (for example,
change its name), and edit its contents.

Renaming a Header File

To rename a header file, perform these steps.

1. Click the header file in the Workspace window.

2. Use one of these commands:
* Click Properties in the File menu.
* Right-click Properties from the pop-up menu.

e Double-click the selected source file.
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The Header File window appears:

MNarme:

Header File Properties B

IReturn_U.h

o Help pe—

3. Type the name of the header file. If you do not include the .h extension to
the header file name, Ultraware software adds it for you. The name of the
header file must:

e be at least one, but not more than eight, characters in length (exclusive
of the .h extension).

*® be unique within its branch of the tree.

* not contain a space or backslash (\), forward slash (/), colon (:), asterisk

«

(*), question mark (?), double quote (*), greater than symbol (>), less
than symbol (<) or pipe ().

4. Click OK or Cancel.

Executing Source or Header File Commands

In addition to the Cut, Copy and Delete commands, you can execute other
commands for a source or header file.

To execute source or header file commands, perform these steps.

1. Click click the source or header file in the Workspace window.

2. Right-click in the Workspace window for a pop-up menu.

3. Click one of these commands from the pop-up menu.

Command

Description

Edit

Opens the text editor in the Client Area, where you can edit the
file's C programming language code.

Export

Opens the Export To dialog box, where you can export the file
and save it as an User data eXchange File (with a .uxf
extension).

Build

Creates an executable program file (with an .exe extension), by
compiling all project Header and Source files.

No status settings are associated with the Source File item.
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The Motion Library dialog lets you quickly find and insert specific motion
library commands and C statements in a motion program.

Using the Motion Library
Dialog

§ Ultraware - Off-line Drives/Project/Source.c

File Edt Wiew Insert Program Tools Commands window Help
D[RS 25| #[2=]e x| sala&] ]| o]
E
f % Ori-Line Drives I off line Drives/Project, X [_ O[] I Cormand Group:
EH:] Off-ling; Off-ine Drives.udb 00 % Add program documentation hers *- i I"B‘“'S j
=g w3000 B
[+} B2 Mode Configuration [t} 2uizDefineFos
B Motor 04 pinclude <motion. h: ~% Include the motion library functions %~ g::zg:f:g‘:
) os
-0 Tuning oe il sE nabled
- Al Encoders 07 ix!sléﬁtecady i«
ne B P R . . - xislGetCommandCur
- H Digital Inputs e * 4dd definitions and variable declarations hers = i GetCommandPas
. Digital Outputs 10 AnizGetCommandyel
AxisGetFeedbackOfset
11
EZ] Analog Outputs 12 AmizGietFeedbackPos
Waritor 12 Auis Gt eedbackivel
Oscilloscope 14 - AwisGetkif
A Fault 15 AumisGietkp
s 18 % FUNCTION: main (Beginning of main program) AuisGietF Gain
M Service Info 17 : AmizGetlGain
1 12 = . iz etLowerCurLimit
[]Eﬁ‘ UW’_EDQU - iz G etPG ain
[} &= Motion 20 int main() AwisGetPosE mor
- @ Motor 21 ixisge:\UIpIEBrCurLimit
e i 22 xisGetyelE or
i Tuning we) t AumisPosLimitGetStatus
,@ Encoders : : . . P - - - - AxisPosLimitl s Triggered
24 InitMotionLibrarv(): <% Initialize motion library functions - 5 =
- F Digital Inputs o5 AvizF esetPosLimit
3o el AvizdetFeedbackOffset
- Digital Dutputs i AizSetF G ain
@ Analog Inputs = AxisSetIGain
- Analog Dutputs =9 i::zg::ig
) 50 i 1 e i -
Wonitor - while (l!StopRequested()) * Loop until program stopped * s et oerCuLimi
Bl Oscilloscope 22 I s etPl ain .
P el AmizS et pperCurLimit
i Frograms =4 AxisSaftLimitDisable
-] Archives 55 st imtE bl
[:l Files 28 <% Add main body of program here =~ AigSoftLimitE nable
EE Global Variables 2;
A Fauits fet=|
- B Service Infa (40 } % end while loop *-
131
E}?] Froject Ly
@ Source.c 143
[t ~#% 4dd statements here to execute when program is stopped *-
ME
145
o2 Paste
18 return 0: <% gnd of program (main function) -
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The Motion Library is displayed when a source or header file is open; and is
hidden when source and header files are closed or not the top view windows. The
Motion Library dialog is docked to the right side of the main window by default.

To find and copy a specific command, perform these steps.

1. Click a command group to display all commands belonging to that group.

2. Click a command from the list.

A Help window will list the arguments for the command and a brief

description of what each does.

3. To paste the selected command to your file, perform one of these actions:

e Dosition the cursor at the place where the command should be pasted.
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e Click the text that you want to be replaced.

4. Click Paste or double-click the command.

To display a hidden Motion Library dialog bar, click Motion Library in the View
menu. A check mark is displayed next to the Motion Library menu when the
dialog is enabled. The dialog also may be disabled by the user. Ultraware software
remembers the user setting for future use.

You can resize and move the Motion Library dialog bar in several ways:

e With the Motion Library dialog bar in its default state (attached to the
Ultraware interface), you double-click the Motion Library header bar to
detach it from the Ultraware interface.

* Once detached, the Motion Library dialog bar possesses all the parameters
of any window. It can be resized or moved entirely outside the Ultraware
interface.

e To return the Motion Library dialog bar to its default position, you
double-click the header bar or drag it to the left or right side of the main
window.
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Using the Text Editor

Ultraware software contains text editing tools that help you write, edit and test
the C code in your source (.c) and header (.h) files.

Find

Use this command to open the Find dialog box, which you can use to search for
text in the source (.c) or header (.h) file. The Find command is enabled only if a
source or header file is currently selected in the Client Area.

To execute the Find command, perform these steps.

1. Click the source (.c) or header (.h) file to search in the Client Area.

2. Do one of these actions:
e Click Find from the Edit menu.
e Simultaneously press the Ctrl + F keys.
e Click the Find icon in the Edit toolbar.

The Find dialog box appears.

Find What [l =l Find Mext |
I~ Match Case Direction——— bdark All |
, C'Up
™ Regular expression Cancel |
& Diown
W ‘rap around search

3. Use the Find dialog box, as follows.

Control Description

Find What Type, click in the drop-down list, or describe (using an
expression) the text that is the subject of the search.
If Regular expression (below) is selected, you can search using

expressions constructed with the Wildcard Search Characters
on page 316.

Match Case The characters in the text to be found must match the case
(upper or lower) of the characters in the Find What field.

Regular expression Permits searching of expressions made with Wildcard Search
Characters on page 316.

Wrap around search Continues the search beyond the end (Direction Down) or
beginning (Direction Up) of the file back to the cursor.
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Control (Continued) Description

Direction The search direction beginning at the cursor. Select:
e Up to search backward, toward the top of the file.
e Down to search forward, toward the bottom of the file.

Find Next Finds the next occurrence of the selected text, in the specified
Direction. Displays a message box if the selected text is not
found.

Mark All Places a Bookmark (a blue circle) to the left of every line

containing the search text.

Find Next

Finds the next occurrence of header file text - sought by the previous Wildcard
Search Characters command - by searching in the specified direction.

Replace

Use this command to open the Replace dialog box, which you can use to search
for and highlight text in a selected header (.h) file, and replace highlighted text

with standard text.

The Replace command is enabled only if a header file is currently selected in the
Client Area.

To use the Replace dialog box, make entries in these fields: Field, Description,
Find What, Type. Use the drop-down list, or describe in an expression the text
that is the subject of your search.

TIP If Regular Expression is checked, you can search using expressions
constructed with these search conditions

Control Description

Replace With Type or select from the drop-down list the text you want to
replace the text described in the “Find What" field.

Match Case The characters in the text to be found must match the case
(upper or lower) of the characters in the “Find What" field.

Regular expression Permits searches using expressions made with Wildcard Search
Characters on page 316.

Wrap around search Continues the search beyond the end (Direction Down) or
beginning (Direction Up) of the file back to the cursor.
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Control (Continued) Description

Direction The search direction beginning at the cursor. Select: Up to
search backward, toward the top of the file. Down to search
forward, toward the bottom of the file. Find Next Finds the next
occurrence of the selected text, in the specified Direction.
Displays a message box if the selected text is not found.

Replace Replaces the highlighted text in the header file with the text in
the “Replace With” field, then finds and highlights the next text
string that equals the text in the “Find What” field.

Replace All Replaces each occurrence of the text in the “Replace With” field
with the text in the “Find What" field.

Select All

Use this command to select all the text in a header (.h) file. The Select All
command is enabled only if a header file is selected in the Client Area. To execute
the Select All command.

Select a header file in the Client Area, and then:
o click Select All in the Edit menu, or

e simultaneously press the Ctrl + A keys.

Go To Corresponding{ }()

Use this command to find a corresponding brace or parenthesis. You can use this
command in the header (.h) file. The Corresponding {} () command is enabled
only if a header file is currently selected in the Client Area.

To execute the Corresponding {} () command: Click the header (.h) file to search
in the Client Area. Place the cursor before or after (or highlight) the curly brace
or parenthesis. Then do one of these actions:

e Click Go in the Edit menu and then click Corresponding {} () from the Go
To Popup menu.

e Simultancously press the Alt + ] keys.

* Right-click to display the pop-up menu, click Go To, and then click
Corresponding {} ().
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Go To Line Number

Use this command to find a specific line. You can use this command in the header
(:h) file. The Line Number command is enabled only if a header file is currently
selected in the Client Area.

To execute the Line Number command, perform these steps.

1. Select the header (.h) file to search in the Client Area.

2. Use one of these commands:
e Click Go To from the Edit menu, and then click Line Number from the
GoTo pop-up menu.
e Simultaneously press the Alt + L keys.

 Right-click to display the pop-up menu, click Go To, and then click Line
Number.

Bookmarks

The use of bookmarks is supported. A bookmark is a blue marker you can place to
the left of a line of code in a source or header file. It brings visual attention to that
line of code. Using a bookmark makes it easier to find a particular place in your
code, when you are working in a header or source file. Bookmarks are blue, or
dark, dots in the left margin of the window, and look like this.

B UwW_5000/Project/Return_0.c _ (O] x|
# int nain() —
) =
return 0;
it}
RN ny

Bookmarks can be inserted either one at a time, using the Toggle Bookmark
command, or all at once using the Mark All command in the Find dialog box.
Bookmarks are not persistent and cannot be saved. Closing a header or source file
clears all bookmarks in that file.
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Toggle Bookmark

Use this command to set or remove a bookmark in a selected line of code for a

source or header file. This command is available while a source or header file is
open in the Client Area.

To set a bookmark:

1. Inasource or header file, place the cursor in a line of code that does not

already have a bookmark (a blue dot).
2. Do one of these actions:
* Click the Toggle Bookmark icon in the Edit toolbar.
* Right-click Toggle Bookmark from the pop-up menu.
e Click Bookmarks in the Edit menu, and then click Toggle Bookmark.

A blue bookmark appears to the left of the selected line of code in the Text
Editor.

To remove a bookmark:

1. Inasource or header file, place the cursor in a line of code that has a

bookmark (a blue dot).

2. Do one of these:
e Click the Toggle Bookmark icon in the Edit toolbar.
 Right-click Toggle Bookmark from the pop-up menu.
* Click Bookmarks in the Edit menu, and then click Toggle Bookmark.

The bookmark disappears.

To remove all bookmarks:

1. Click a source or header file with multiple bookmarks (blue dots).
2. Click Clear All Bookmarks icon in the Edit toolbar.
All bookmarks in the disappear.
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Next Bookmark

Use this command to locate the bookmark (a blue dot) that next appears in the
selected source or header file. Ultraware software searches in a forward
(downward) direction for the next bookmark. If no bookmark is found, the
search wraps around to the beginning of the file and find the first bookmark in
the file.

This command is available while a source or header file, with at least one
bookmark, is open in the Client Area.

To execute the Next Bookmark command, perform these steps.

1. Place the cursor in a line of code in a source or header file in the Client
Area.

2. Do one of these action:
¢ Click Next Bookmark icon in the Edit toolbar.
¢ Click Bookmarks in the Edit menu, and then click Next Bookmark.

The cursor moves down to the next bookmark. If there are no more
bookmarks in the source or header file, the cursor goes to the top of the file
and moves to the first bookmark.

Previous Bookmark

Use this command to locate the bookmark (a blue dot) that appears above the
cursor in the selected source or header file. Ultraware software searches in a
backward (upward) direction for the previous bookmark. If no bookmark is
found, the search wraps around to the end of the file and finds the last bookmark
in the file.

This command is available while a source or header file, with at least one
bookmark, is open in the Client Area.

To execute the Previous Bookmark command, perform these steps.

1. Place the cursor in a line of code in a source or header file in the Client
Area.

2. Do one of these:
e Click the Previous Bookmark icon in the Edit toolbar.

e Click Bookmarks in the Edit toolbar, and then click Previous
Bookmark.

The cursor moves up to the previous bookmark. If there is no previous
bookmark in the source or header file, the cursor goes at the bottom of the
file and moves to the last bookmark.
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Clear All Bookmarks

Use this command to remove all bookmarks (blue dots) that have been set in the
selected source or header file.

This command is available while a source or header file, with at least one
bookmark, is open in the Client Area.

To execute the Clear All Bookmarks command:

1. Place the cursor in a line of code in a source or header file in the Client
Area.

2. Do one of these:
e (Click the Clear All Bookmarks icon in the Edit toolbar.
e Click Bookmarks in the Edit menu, then click Clear All Bookmarks.

All bookmarks (blue dots) in the selected text file are removed.

Show Line Numbers

Use this command to display line numbers to the edit window and printouts. You
can use this command in the header (.h) file.

To execute the Show Line Numbers command:
Select the header (.h) file in the Client Area.

Do one of these:
e Click Show Line Numbers in the Edit menu, or

* Right-click to display the popup menu, and then click Show Line

Numbers.
TIP The Show Line Numbers command is enabled only if a
source or header file is currently selected in the Client
Area.
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Wildcard Search Characters

Both the Find dialogbox and the Replace dialog box permit you to search for text
in a header (.h) or source (.c) file using expressions. You create an expression using
ordinary text combined with these wildcard characters.

Expression Name Syntax Description

Beginning of Line A Starts the match at the beginning of a line.
Significant only at the beginning of an expression.

Or Matches the expression before or after the |
symbol. Used mostly within a group. For example,
((sponge)|(mud)) bath matches both sponge bath
and mud bath.

End of Line $ Anchors the match to the end of a line. Significant
only at the end of an expression.

Character Not in Set M Matches any character not in the set of characters
following the * symbol.

Grouping 0 Groups a subexpression.

Any Character : Matches any character.

One or More + Matches at least one occurrence of the preceding
expression, matching as many characters as
possible.

Escape \ Matches the literal character following the

backslash. This lets you search for characters
which otherwise would be treated as a wildcard
search character, such as * or +.

Set of Characters [ Matches any one of the characters within the []. To
specify a range of characters, list the starting and
ending character separated by a dash, as in [a-z].

Zero or More * Matches zero or more occurrences of the
preceding expression.

Replace

Use this command to open the Replace dialog box, which you can use to:
e scarch for and highlight text in a selected source (.c) or header (.h) file, and

e replace the highlighted text with other text.

The Replace command is enabled only if a source file (.c) or header file (-h) is
currently selected in the Client Area.

To execute the Replace command:

1. Select the source (.c) or header (.h) file to search in the Client Area.

2. Use one of these commands:
¢ Click Replace in the Edit menu.
e Simultaneously press the Cerl + H keys.
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The Replace dialog opens:

Find YWhat |ﬁ

Feplace With: I(

[" tatch Case

[ Regular expression

¥ ‘Wrap around search

<]

LI Eeplace |
Direction——— Replace All |
« U Cancel |
&« Diown

Use the Replace dialog to make replacements with these control commands.

Control

Description

Find What

Type, select from the drop-down list, or describe (using an
expression) the text that is the subject of the search.

If Regular expression (below) is selected, you can search using
expressions constructed with Wildcard Search Characters on
page 316.

Replace With

Type or select from the drop-down list the text you want to
replace the text described in the Find What field.

Match Case

The characters in the text to be found must match the case
(upper or lower) of the characters in the Find What field.

Regular expression

Permits searches using expressions made with Wildcard Search
Characters on page 316.

Wrap around search

Continues the search beyond the end (Direction Down) or
beginning (Direction Up) of the file back to the cursor.

Direction

The search direction beginning at the cursor. Select:
e Up to search backward, toward the top of the file.
e Down to search forward, toward the bottom of the file.

Find Next

Finds the next occurrence of the selected text, in the specified
Direction. Displays a message box if the selected text is not
found.

Replace

Replaces the highlighted text in the source or header file with
the text in the Replace With field, then finds and highlights the
next text string that equals the text in the Find What field.

Replace All

Replaces each accurrence of the text in the Replace With field
with the text in the Find What field.
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Select All

Use this command to select all the text in the selected source (.c) or header (.h)
file. The Select All command is enabled only if a source or header file is selected in

the Client Area.

To execute the Select All command, perform these steps.

1. Select either a source or header file in the Client Area.

2. Either:

Select All from the Edit menu.
Simultaneously press the Cerl + A keys.

All text in the text editor is highlighted. You can now execute the Edit
menu’s Cut, Copy and Delete commands.

Undo

Use this command to reverse the last command or delete the last entry you typed
in a header (.h) or source (.c) file in the Client Area. Ultraware software keeps up

to 2048 previous actions in memory.

This command is enabled only for selected source or header files with at least one
command or typing entry in memory.

To execute the Undo command, perform these steps.

1. Select a source or header file, for which Ultraware software has stored at
least one command or typing entry in its clipboard.

2. Do one of these:

Click Undo in the Edit menu.
Right-click the source or header file, and then click Undo from the pop-

up menu
Click the Undo button, il, in the Edit toolbar.

Simultaneously press either the Ctrl + Z keys or the Alt + Backspace
keys

The previous text command is reversed: cut or deleted text reappears; typed text

disappears.
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Redo

Use this command to reverse the action taken by the previous Undo command,
for the selected header (.h) or source (.c) file in the Client Area. Ultraware
software keeps up to 2048 previous actions in memory.

This command is enabled only for selected source or header files where an Undo
command is the last action - or actions - taken. The Redo command is no longer
available for a source or header file when you type new text in that file.

To execute the Redo command, perform these steps.

1. Select a source or header file, where an Undo command is the last action -
or actions - taken for that file.

2. Do one of these:
e Click Redo from the Edit menu
* Right-click, and then click Redo from the pop-up menu.
e Click the Redo icon, £*], in source or header file.

e Simultaneously press the Ctrl + Shift + Z keys

The previous Undo command is reversed.
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Using Executable Program An executable program file is a child of a Project branch. It is generated by
Files compiling all Source Files (identified by a .c extension) and Header Files

(identified by a .h extension) in a selected Project, using the Program menu’s
Build command.

Creating a Program

After creating - or importing - all necessary source header files to a Project branch,
you can create a new Program (or re-compile a pre-existing program) by executing
the Build command.

To create a new executable program file, perform these steps.

1. Inan offline Ultraware file, select a project.

2. Do one of these:
¢ Click Build from the Program menu.
e Click the right mouse button, then click Build from the pop-up menu.

e click the Build icon in the Program toolbar.

If the build fails, any pre-existing program (.exe) file bearing the project name is
lost. The Output window displays messages and errors relating to the compile.
Double-clicking on an Output window error or warning message with these
format:

<Filename>:<Line number>:<error or warning message>

IMPORTANT You must move or copy the program (.exe) file from the Ultraware file to
the Programs branch of an online drive before you can run it. You can do
this using the Copy and Paste commands, or the Drag and Drop function.

Configuring a Program

To configure an executable program file, follow these steps.

1. Click the executable program file in the Workspace window.
2. Do one of these:
¢ Click Properties in the File menu.

¢ Right-click Properties from the pop-up menu.
e Double-click the selected header file.
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The executable program file window opens:

E Off-Line 3000 Database/Return_0f/Return_0_exe !Elm

Parameter

Value | Units

Powerup hode | ldle

I=| Showistatns
= By Eamrmen

SEflE | Revertl Close |

3. Use this window to edit these parameter value for the executable program
file selected in the Workspace window. Click Revert to undo any changes.

Parameter

Description

Powerup Mode

The action you want an online drive (a drive in the On-Line

Drives branch of the Workspace window) to take with respect to

the selected project's child executable program (.exe) file:

e Run, to automatically run the program when power is first
applied to the online drive, or

e |dle, to not run the program on powerup. Idle is the default
setting.

(Note: The executable program file inherits this parameter

setting from its parent Project when you execute the Build

command. You may independently edit this value.)

Executable Program File Commands

In addition to Cut, Copy, Paste and Delete, you can execute other commands for
an executable program file.

To execute executable program file commands:

1. Click the executable program file in the Workspace window.

2. Right-click in the Workspace window to display a pop-up menu.

3. Use one of these commands from the pop-up menu.

Command

Description

Run

This command tells an online drive to start or resume execution
of the selected executable program (.exe) file. While the
program is running, the Workspace window icon for the
selected program is animated.

Stop

This command tells an online drive to stop executing a selected
executable program (.exe) file. This command provides a
controlled stop to program execution (unlike the Kill command).
When the Stop command executes, animation for the selected
program's icon stops.

Kill

This command tells an online drive to immediately stop
executing the selected executable program (.exe) file. Unlike the
Stop command, this command does not provide a controlled
stop to program execution.

When the Kill command executes, animation for the selected
program'’s icon stops.
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Refer to Executing Your Program on page 325 for more information regarding
these commands.

You can move an executable program file from a Project in an offline Ultraware
file to the Programs branch of an online Ultra5000 drive (for execution) or an
offline Ultra5000 drive (for storage).
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Importing and Exporting
Files

Instead of creating a new project and configuring its settings, or creating new
source or header files and editing their content, you can import existing projects,
header files and source files using the File menu’s Import command.

Only items that have been previously exported, using the File menu’s Export
command, can be imported. Exportinga file saves it as an User data eXchange File
with a .uxf extension.

Exporting Projects, Header Files and Source Files

You can export Projects, Header Files and Source Files. Although you cannot
export an executable program file, you can export and save the Project, Source file
and Header file that are used to create an executable program file.

To Export a Project, Header File or Source File.

1. Select the item to be exported, perform these steps.

TIP If you select a Project, all of its child source files and header files
also are exported.
If you select a Source File or a Header File, only the selected
Source File or Header File is exported.

2. Do one of these:
e Click Export in the File menu, or

* DPlace the cursor over the drive branch, right-click the mouse button and
click Export from the pop-up menu.

The Export To dialog box opens.

Export To: HE
Save in: I 4 Ulraveare ==

[ Jacc
I dinclude
1 Lib

File name: || Save

Save as ype: IUser data exchange File [*.uxf] j Cancel |

3. In the Export To dialog box, enter the name for the exported file.
4. Navigate to a location to where the file should be exported.

5. Click Save.

The exported file is saved as an User data eXchange File (with a .uxf
extension).
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Importing Projects, Header Files, and Source Files

You can import Projects, Header Files and Source Files. Although you cannot
independently import an executable program file, if you previously exported a
Project with a child executable program file, importing that Project also imports
the executable program file.

To Import a previously exported Project, Header File, or Source File, perform
these steps.

1. Do one of these steps:

¢ To import a previously saved Project, select the offline Ultraware file in
the Workspace window

e To import a previously saved Source File or Header File, select the
Project to which the Source File or Header File is to be imported.
2. Then do one of these steps:
¢ Click Import in the File menu.

e Dlace the cursor over the branch selected in the Workspace window,
right-click in the window, and then click Import in the pop-up menu.

The Import From dialog box opens.

Import From: (2]
Lok jr: Ia Ultraveare j gl IE =

1 gec

|1 include

dLb

File name: | Open I
Files of bype: ILIser data exchange File [7.u=f] j Cancel |

™ Open as read-only

3. In the Import From: dialog box, navigate to and select the User data
eXchange File (.uxf) that contains the desired file settings.

4. Click Open.
The imported file in the Workspace window is displayed.
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Executi ng Your Program Use the Program menu to insert Run, Stop and Kill commands into a program.
To execute these commands in your program, perform these steps.

1. Create an executable program file (Refer to Using Executable Program
Files on page 6-320).

2. Move the executable program file to the Programs branch of an online
Ulera5000 drive, as follows:

a. Click an executable program file in a Project branch in the Workspace
window.

b. Click Copy from the Edit menu.

c. Click in the Workspace window of the Programs branch for an online
Ulera5000 drive.

d. Click Paste in the Edit menu.

3. Click the executable program file you want to run in the Programs branch
of an online drive.

4. click the Program menu.
5. Click the desired command: Run, Stop or Kill.

These commands are described in the paragraphs below.

Run (Program)

This command tells an online drive to start or resume execution of the selected
executable program (.exe) file. While the program is running, the Workspace
window icon for the selected program is animated.

An executable program file can be run, even though the drive is disabled. If the
drive is enabled while the program is running, Ultraware software prevents
sudden large motion by calculating an offset between the motor's actual position
and the drive's command position, then adding this offset to the drive's command
position.

When you run the program with the drive enabled, the motor may immediately
begin to move as the program issues commands.

Stop (Program)

Use this command to tell an online drive to stop executing a selected executable
program (.exe) file. This command provides a controlled stop to program
execution, unlike the Kill command. When the Stop command executes,
animation for the selected program'’s icon stops.
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When you execute this command, Ultraware software sends the
SYSTEMSIGNAL_STOP signal to the executing program selected in the
Workspace window. In order to stop program execution, your program must
include code that receives and implements this command.

Ultraware software sends the SYSTEMSIGNAL_STOP signal each time the
Stop (Program) command is issued. In order to stop program execution, the
program must be written to recognize when a stop has been requested. The
Ultra5000 Motion library contains a function, Stop_Requested, which is set to
zero until a stop is requested. To respond to the stop request, write your program

like this.

int main(void){
/* Initialization code

*/
while (!Stop_Requested()){
/* repeating program code */

/* Code to stop smoothly

*/...
}

Kill (Program)
Use this command to tell an online drive to immediately stop executing the
selected executable program (.exe) file. Unlike the Stop command, this command

does not provide a controlled stop to program execution.

When the Kill command executes, animation for the selected program’s icon
stops.
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Using Direct Commands

A direct command is a command executed through the Ultraware interface
(rather than through a compiled, loaded and executed program) for a drive in the
On-Line Drives branch of the Workspace window.

Motion caused by a direct command (for example, Jog, Move or Gear) is
produced in addition to - and not in lieu of - motion caused by the currently
executing program. Thus, commanded motion at any one time is the sum of all
currently executing program motion commands plus direct commands.

To execute a direct command, perform these steps.

1. Select an item for a drive in the On-Line Drives branch.

2. Do one of these:

* Right-click Commands, then select a direct command from the pop-up
menu.

e (Click a direct command from the Commands menu.

Many, but not all, of an online drive’s branches or windows are associated with
direct commands, as shown in the tables and chapters below.

e Refer to Configuring the Ultra3000 Drive on page 37.

* Refer to Configuring the Ultra5000 Drive on page 138.

The following tables contain information about Ultra3000 and Ultra5000
executable commands, and what each command can do.
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Ultra3000 Direct Commands

Ultra3000 Drive Branch Direct Commands
Drive Clear Faults
Reset Drive

Reset EEPROM to Factory Settings

Velocity Control Panel, containing:
Set to Zero
Enable Drive
Disable Drive
Clear Faults
Velocity Command
Acceleration

Current Control Panel, containing:
Set to Zero
Enable Drive
Disable Drive
Clear Faults
Current Command

Indexing Control Panel, containing:

Start Index

Start Homing

Stop Homing

Enable Drive

Disable Drive

Clear Faults

Define Home

Index Number

Analog Remove Velocity Input Offset
Remove Current Input Offset
Remove Position Input Offset
Analog Command In

Motor Commutation Diagnostics
Motor Feedback Diagnostics
Motor Marker Diagnostics
Refresh Data
all containing:

Start Test

Stop Test

Tuning Autotuning
Manual Velocity Tuning
Manual Position Tuning
all containing:
Start Autotune/Tuning
Stop Autotune/Tuning
Clear Faults

Encoders Commutation Diagnostics

Motor Feedback Diagnostics

Motor Marker Diagnostics
Auxiliary Feedback Diagnostics
Auxiliary Motor Marker Diagnostics
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Ultra3000 Drive Branch

Direct Commands

Digital Qutputs

Override Outputs

containing:
Toggle Output 1
Toggle Output 2
Toggle Output 3
Toggle Output 4
Toggle Relay
Turn All On
Turn All Off

Analog Outputs

Override Output

Monitor

Format
Reset Peaks
Setup

Oscilloscope

Arm Trigger
Run Continuous
Stop Triggering

Faults

Fault History
Clear Faults

Ultra5000 Direct Commands

Ultra5000 Drive Branch

Direct Commands

Drive

Save Power Up Values
Clear Faults

Reset Drive

Reset Factory Settings
Enable Position Limits
Disable Position Limits
Reset Position Limits

Jog

Jog Forward
Jog Reverse
Stop (Jog)
Abort (Jog)

Move

Start (Move)
Stop (Move)
Abort (Move)

Cam

Unload Table
Enable Cam
Disable Cam

Gear

Enable Gear
Disable Gear

Motor

Refresh Data

Tuning

Start Velocity Tuning
Stop Velocity Tuning
Start Position Tuning
Stop Position Tuning
Autotuning

Digital Outputs

Toggle Digital Output 1 —8
Turn All On
Turn All Off
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Ultra5000 Drive Branch Direct Commands
Monitor Format
Setup
Oscilloscope Arm Trigger
Run Continuous
Stop Triggering
Faults Fault History
Clear Faults
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Chapter 7

Creating Custom Motors

Introduction Each motor controlled by a drive requires a unique parameter set. The parameter
set provides the drive with information about the motor needed for proper
commutation and precise control. The parameter settings also provide a level of
protection for the motor and drive combination.

When you assign a motor for your drive, Ultraware software selects a motor
parameter set from the Ultraware motor database (motors.mdb). The motor
database is populated with information for standard Allen-Bradley motors. If
necessary, you can create a parameter set for a custom motor by using the motor
configuration utility in Ultraware software.

Topic Page
Introduction 331
Accessing the Motor Database 331
Creating Custom Motor Parameter Sets 332
Motor Database 333
Using the Linear Motor Window 335
Using the Rotary Motor Window 337
Importing Motors 338
Exporting Motors 338
Accessing the Motor To access the motor database (.mdb), perform these steps.

Database

1. Click Windows Start, and then sequentially click Programs, Ultraware,
and Motor Configuration to display the Open Motor Database window.

2. Click Motors.mdb in the Ultraware directory to display the Motor
Database window.

Two types of motors are displayed in the motor database window and may be
loaded to drives.

e Standard motors, marked with an asterik, are read-only in the motor
database.

e Custom motors may be added to the motor database.

The motor configuration utility creates or duplicates a motor's parameter set, save
it, and then modify or delete it.
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Creati ng Custom Motor Use the Motor Database command buttons to access Rotary or Linear motor
Parameter Sets

parameter windows. These windows configures, and then saves or deletes the
custom motor parameter set.

The requirements of a motor for use by an Ultra-Series drive include:

® Motor must have a TTL level, incremental, quadrature encoder with
commutation signal, or

* Asine/cosine encoder with commutation signals.

TIP If no commutation signals are available, the Start Up Type
parameter must be set for Self-Sensing (resolvers are not
supported).

® Motor inductance must be greater than 1 milliHenry.

* Motor electrical time constant (phase-to-phase inductance divided by the
phase-to-phase resistance) must be greater than 1 ms.

From the main Motor Database window:

1. Use one of these commands:
e Click a command button
- New Rotary to create a custom rotary motor with default values.
— New Linear to create a custom linear motor with default values.

¢ Click a motor model from the list that approximates your custom
motor (Type, Speed, Current and Mass/Inertia parameters) and then
click the Duplicate toolbar, or double-click the motor.

2. Modify the Rotary or Linear motor parameters as required. See

e Using the Linear Motor Window, or

e Using the Rotary Motor Window

for information on motor parameters that can be set.

TIP Set all Flux Saturation levels at 1.000 for any custom motor.

3. Click the Close button to exit the New Rotary motor or New Linear
motor window.

e custom motor appears in the Motor Database window with the abbreviate
The cust t the Motor Datab d th the abbreviated
parameter set as created, modified or unaltered.
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Motor Database

Each motor controlled by an Ultra Series drive requires a unique parameter set.
The parameter set provides the drive with the information about the motor to

achieve proper commutation, precise control and protection.

When Ultraware software is used to assign a motor with a drive, the motor
parameter set is obtained from a motor database (motors.mdb). The motor
database is populated with standard motors available from Allen-Bradley during
installation of Ultraware software. Ultraware software also provides a motor

configuration utility for defining custom motors.

To access the motor database (.mdb), perform these steps.

1.

2.

3.

Click Windows Start, and then sequentially click Programs, the Ultraware
software program, and Motor Configuration to display the Open Motor
Database window.

Click Motors.mdb from the Ultraware directory to display the Motor
Database window.

Two types of motors are displayed in the motor database window and may
be loaded to drives.
e Standard motors are read-only in the motor database.

e Custom motors may be added to the motor database.

The motor configuration utility creates or duplicates a motor's parameter set, save
it, and then modify or delete it.

The Motor Database window has:

a Main menubar with File, Edit, and Help menus providing these drop-
down menu selections:

the File menu contains New, Open, Import, Export, and Exit functions.
the Edit menu contains Duplicate, Delete, and Properties functions.
the Help menu contains an About function.

a Toolbar with Open, Duplicate and Delete buttons.

a scrolling Motor window, which provides a display of the basic motor
parameters for all standard and custom motors currently stored in the
Ultraware motor database.
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The window displays and sorts the motor files into these categories:

® Std - standard motor files provided by Rockwell Automation as part of the
Ultraware software package are denoted by an asterik.

® Model - lists motor files by Series Designator, Frame Size, Winding Ke, and
Encoder Line Count.

* Type - designates whether the file is for a Rotary or Linear motor.

e Speed - lists the maximum speed in rpms for rotary motors, or meter per
second (mps) for linear motors.

* Rated Current - lists the Continuous Current rating in Amps

® Mass/Inertia - lists linear motor Mass in Kg or rotary motor Inertia in
Kg—cmz.

Command buttons for creating and modifying motor files include:
® New Rotary creates a custom rotary motor.

e New Linear creates a custom linear motor.

Edit displays the complete set of parameters for the highlighted motor. The
display shows:
e astandard (supplied) motor file to be viewed, or

e auser-created motor examined, modified, and saved.

A Status bar displaying:
e Date

e Time
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Using the Linear Motor The Linear Motor window configures a custom motor by entering motor

. arameters, or to edit an existing motor's parameter set.
Window P
Standard motors are opened in a read-only mode. If a motor is duplicated, it
becomes a custom motor with a default model name consisting of the duplicated

motor's model with _copy n appended (for example, Std-Linear_copy 1).

The following parameters can be entered and edited in the Linear Motor

window,
Parameter Description
General:
Model: Model number or name up to 32 digits in length
Standard Motor: Checked if standard Rockwell Automation motor.
Force Constant: 0.625 to 4095.9375 N/A
Coil Mass: 0.00001 to 32767.999 Kg
Electrical Cycle Length: 0.01 to 1.0 meters
Electrical:
Resistance: 0.0039 to 255.996 Ohms
Inductance: 0.0039 to 255.996 mH
Rated Voltage: 100 to 1000 Volts

Flux Saturation
1/8,1/4,3/8,1/2,5/8,3/4,7/ | 0.000to 1.000

8, and Peak Current Set all flux saturation levels for custom motors to 1.000.
Ratings:

Maximum Speed: 0.125t0 127.99 mps

Intermittent Current: 0.008 to 255.99 Amps

Continuous Current 0.008 to 255.99 Amps

Note: All units relative to current (Amps) are based upon 0 to Peak of the sine wave (not RMS
units). Winding data values are phase-to-phase.

Feedback:
Encoder Type: The type of encoder provides motor feedback:
e |ncremental
¢ Sine/Cosine
Commutation Type: The type of commutation for the motor:
e Brush
e Trapezoidal
e Sinusoidal
Startup Type: The start-up commutation algorithm for the mator:
e Self-Sensing
e Hall Inputs
Hall Input Offset: 0 to 359 Degrees
Lines Per Meter: 4000 t010,000,000 lines
Integral Limits: Check when feedback has integral limit switches.
For example, if the motor has built-in overtravel limits which are
interfaced to the Ultra drive's Encoder (CN2) connector.
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Parameter Description
Thermal:
Integral Thermostat: Check when motor has a built-in thermostat.
Software Protection: Check when thermal protection through software is desired.
Thermal Properties
Rth(w-e) 0.00001 to 32767.999 C/W winding-to-encoder thermal
resistance
Cth(w-e) 0.0039 to 8388607 W-s/C winding-to-encoder thermal
capacitance
Rth(w-a) 0.00001 to 32767.999 C/W winding-to-ambient thermal
resistance
Cth(w-a) 0.0039 to 8388607 W-s/C winding-to-ambient thermal
capacitance
The following command applies to the Linear Motor window.
Command Description
Close Closes the Linear Motor window with the parameters as
entered.
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Using the Rota ry Motor The Rotary Motor window configures a custom motor by entering motor

. arameters, or to edit an existing motor's parameter set.
Window P
Standard motors are opened in a read-only mode. If a motor is duplicated, it
becomes a custom motor with a default model name consisting of the duplicated

motor's model with _copy n appended (for example, Std-Rotary_copy 1).

The following parameters can be entered and edited in the Rotary Motor

window.
Parameter Description
General
Model: Model number or name up to 32 digits in length
Standard Motor: Checked if standard Rockwell Automation motor.
Torque Constant: 0.00024...15.9998 N-m/A
Inertia: 0.00001...65535.999 Kg-cm”2
Poles per Revolution: even numbers from 2...100
Electrical
Resistance: 0.0039...255.996 Ohms
Inductance: 0.0039...255.996 mH
Rated Voltage: 100...1000 Volts

Flux Saturation
1/8,1/4,3/8,1/2,5/8,3/4,7/ | 0.000...1.000

8, and Peak Current Set all flux saturation levels for custom motors to 1.000.
Ratings

Maximum Speed: 300...32767 rpm

Intermittent Current: 0.008...255.99 Amps

Continuous Current 0.008...255.99 Amps

Note: All units relative to current (Amps) are based upon 0 to Peak of the sine wave (not RMS
units). Winding data values are phase-to-phase.

Feedback
Encoder Type: The type of encoder provides motor feedback:
e |ncremental
¢ Sine/Cosine
Commutation Type: The type of commutation for the motor:
e Brush
e Trapezoidal
e Sinusoidal
Startup Type: The start-up commutation algorithm for the mator:
e Self-Sensing
e Hall Inputs
Hall Input Offset: 0...359°
Lines Per Revolution: 100...64,000 lines
Integral Limits: Check when feedback has integral limit switches. For example,
if the motor has built-in overtravel limits which are interfaced to
the Ultra drive's Encoder (CN2) connector.
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Parameter

Description

Thermal

Integral Thermostat:

Check when motor has a built-in thermostat.

Software Protection:

Check when thermal protection through software is desired.

Thermal Properties

Rth(w-e)

0.00001...32767.999 C/W winding-to-encoder thermal
resistance

Cth(w-g)

0.0039...8388607 W-s/C winding-to-encoder thermal
capacitance

Rth(w-a)

0.00001...32767.999 C/W winding-to-ambient thermal
resistance

Cth(w-a)

0.0039...8388607 W-s/C winding-to-ambient thermal
capacitance

Gearing

Integral Gearbox:

Check when motor has built-in gearbox.

Gear Ratio:

0...255

The following command applies to the Rotary Motor window.

Command Description
Close Closes the Rotary Motor window with the parameters as
entered.
|mp0rting Motors The Import menu can be used to read two types of motor data:

e A motor exchange file (.mxf) previously written by the motor
configuration tool using the Export function.

e An Ultra Master motor file (.mtr). This allows a custom motor file created
for Ultra Master to be added to the Ultraware motor database.

Select the type of file you want to import from the Open Import dialog box by:

1. Selecting the file to import from the “Files of type:” drop down list, and

2. Click Open to add the motor to the database.

TIP The data contained in a .mtr file does not include all the
properties for a motor stored in the motor database. You should
examine the motor properties after importing an Ultra Master
motor file to verify the information.

Exporti ng Motors The Export Menu copies the selected motor to a motor exchange file (.mxf). The

motor exchange file is a binary format that transfers between different personal
computers, but Ultraware software must be installed on both personal computers.
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Ultraware Software Updates

Introduction This appendix lists the significant changes to each version of Ultraware software.
Topic Page
Introduction 339
Version 1.80 339
Version 1.64 339
Version 1.63 339
Version 1.60 340
Version 1.50 342
Version 1.40 343
Version 1.30 344
Installation Notes 346

Version 1.80 Kinetix 3 Drive-related Enhancements

e Adds support for the Kinetix 3 drive.

General Enhancements

* Enlarges the selection of RS-232 serial communication port numbers to

COMI1...COM4.

Version 1.64 Ultra3000 Drive-related Enhancements
e Adds support for SKS/SKM encoders.

Version 1.63 Ultra3000 Drive-related Enhancements

e Adds support for firmware upgrades on series B drives.

Ultra5000 Drive-related Enhancements

e Includes fault numbers in fault history.

e Includes tuning parameters in scope window.
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Version 1.60 Ultra1500 Drive-related Enhancements
e Adds support for Ultral500 drive.

Ultra3000 Drive-related Enhancements
* Adds support for SERCOS Hardware Overtravel fault.
* Adds Define Home command when in Analog Position Mode.

* Adds Trigger Position parameter to Oscilloscope that lets you specify the
percent of the data to collect before the trigger occurs.

® Resetting the drive to factory settings after an ES5 is detected.

* Includes tuning parameters in scope window.

Ultra5000 Drive-related Enhancements

e Includes fault numbers in fault history.

* Includes tuning parameters in scope window.

General Enhancements
® Prompts to save.udb file when user shuts down/logs out of the OS.
* Adds feature to show all hidden messages.

* Addsadditional messages to help customers understand how to save online
drive data to a file.

Help File Enhancements

Ultra1500
e Adds support for Ultral500 Drive.

Ultra3000
e Adds support for SERCOS Hardware Overtravel fault.
¢ Adds Define Home command when in Analog Position Mode.

* Adds Trigger Position parameter to Oscilloscope in which you can specify
the percent of the data to collect before the trigger occurs.

* Reset to factory settings after an E55 is detected.

* Includes tuning parameters in scope window.

Ultrab000

e Includes fault numbers in fault history.

* Includes tuning parameters in scope window.
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General

e A prompt reminds the user to save a .udb file when user shuts down/logs

out of OS.
e Adds feature to show all hidden messages.

* Addsadditional messages to help customers understand how to save online
drive data to a file.
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Version 1.50 Ultra3000 Drive-related Enhancements

* Changes two existing position comparators to permit the use of a position
window (Within Window and Outside Window) in addition to a Greater
Than and Less Than.

* A new parameter, Absolute Direction, permits the user to specify the
direction of motion for each absolute index. Directions include: Forward
Uni-Directional, Reverse Uni-Directional, or Bi-Directional when
Position Rollover is Enabled.

* A new parameter, Single-Turn Absolute, permits the user to specify
whether an SRS encoder should be considered an absolute feedback device
or not.

* Extends the range of scaling for position signals when mapped to the
analog output.

* Adds support for integrated Gear Motors.

* Adds support for controlling Acceleration Feedforward in the Tuning
properties.

e Additional scope attributes are now saved on the drive (Scale Type and
Samples Per Division).

Ultra5000 Drive-related Enhancements

* Adds capability for two adjacent linear cam segments.

e New motion library functions let the program define cam tables, queue
cam tables, and adjust the phasing of the cam.

* Enhancements to link only code required for the current application
instead of the entire library using new compiler (2.x), but maintained
support of old compiler (1.x) when needed.

e Fixes the executable size being included in calculations that determine if
there's enough space on the drive to copy a project to the archive branch.

® DPermits negative position values in a .csv files imported as cam tables.

¢ Global Variables in monitor window can be displayed and edited in
decimal, hexadecimal and binary format.

* Progress meter displays while transferring large variable arrays.

e Eliminates crash that occurs while creating an online global variable when
there isn't enough space available.

* Scope properties are now stored on the drive.
e Adds these new faults:

- Ground Short Circuit

- Soft-Starting Fault

- Power Module Over temperature

- AC Input Phase Loss

- Self-sensing Startup Error

- Excessive CPU Load
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Version 1.40

General

® Adds capability of saving and loading monitors.
* Adds Cancel button to progress meter displayed during transfers.
e Refresh only “visible’ rows in a property windows to speed up refresh rate.

* Automatic transfer of custom motors to new motor database during
installation.

Ultra3000 Drive-related Enhancements

When Ultraware software connects to a SERCOS Ultra3000 drive, the

workspace and property window contents are customized to only show the data
that is appropriate for a SERCOS drive. Previously, SERCOS drives were shown
as broken drives, only letting the user upgrade firmware, or disable the SERCOS

interface.

Ultra5000 Drive-related Enhancements
e Support for standard size Ultra5000 drives.

¢ Autotune feature is now available. To perform autotuning, go to the
Tuning window and click the Autotuning button. Click Start Autotuning
to begin autotuning process.

e Encoder Pulse Generation is now supported.
e Adds ability to monitor the states of the feedback device lines.

* Go To Corresponding {} () and Go To Line Number commands are now
accessible from the Edit menu and from the pop-up menu in the Source.c
or Header.h. Hot keys are also available. More details are available in the

online help.

® Monitor tree updates to make basic position, velocity and current signals
easier to find.

 Support for properties controlling the behavior of self-sensing startup.
¢ Device Net support added.

¢ Line number display option added to Edit window and source/header
printout.

e Cam Cycle Limit support

e New fault support for: Excessive Output Frequency, Self Sensing Startup
Failure, and Excessive CPU Load

e Digital I/O Polarity configuration capability
¢ Encoder Fault Mode supported
e Description field for each element of the Global Variable Array provided.
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General Enhancements

Undo and Redo commands are now accessible from the Edit toolbar. To
activate this feature, you must reset the Edit toolbar by opening the
Customize dialog box with the Tools/Customize menu, select the Edit
toolbar from the list, and then click Reset.

The Save As function can be accessed by a right-click to open a .udb file in
the workspace, and then click Save As from the pop-up menu.

Support for intelligent encoders when offline. The motor database now
supports an SRS/SRM encoder type and a startup type of Serial, both of
which are for intelligent encoders. You can now select a motor with these
attributes for an offline drive in Ultraware software. When you do, the
Auto Motor Iden for the motor automatically enables, but uses the motor
attributes from the motor database while offline.

Motion Library dialog bar is available now to assist the programmer with
instruction recollection and syntax accuracy.

Progress meters display for all significant data transfer operations.

Additional grid formatting options are available now to enhance the
usability of the oscilloscope function.

Ultraware motor files (.mtr files) can now be imported into the motor
database.

The monitor now lets integer data to be displayed in decimal, hexadecimal,
or binary format.

Version 1.30 Ultra3000 Drive-related Enhancements

Support for high voltage drives.

Ability to deactivate and re-activate the SERCOS functions on a SERCOS
drive. This lets a SERCOS drive be used as a non-SERCOS drive. Right-
click a SERCOS drive in the Workspace to display the context menu for
the drive to access this feature.

Ability to set the current level used for self sensing startup. The self sensing
current level may be accessed in the Motor property window, when it
applies (Auto Motor Identification disabled and Startup type of Self
Sensing).

Digital inputs may now be configured to perform a Drive Reset.

Can change the Drive Size of an Off-Line drive. Ultraware software
permits the same size drive to be copied to an online drive. This permits a
fully configured offline drive, that does not match the size of an online
drive, to be modified and copied to the online drive.

The Scale and Offset values of each oscilloscope channel are now saved on
the drive. When opening the oscilloscope for an Ultra3000 drive, it should
be restored to the same configuration as the last time it was used, even if
Ultraware software has been restarted, or the drive has been reset.
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Ultra5000 Drive-related Enhancements

e Template for new projects. When a new project is created it is
automatically populated with a source file containing the skeleton of a
basic Ultra5000 motion program. The template may be customized as
well. The template is in the form of an Ultraware export file (.uxf) named
New Project.uxf in the Ultraware installation directory. You can replace
this uxf file with your own exported project to define your own project
template.

¢ Ratchet Enable/Disable commands have been removed. Disabling the
ratchet is unnecessary and can lead to confusion when using gearing.

* Reset Drive to Factory Settings. The main Ultra5000 drive window now
contains a button which resets the drive to factory settings. The flash file
system is cleaned, removing all user programs, drivers, cam files, and
archives. All attributes are returned to their default values.

e The Service Info page now displays current and peak CPU utilization
levels for all four frames of the sequencer.

General Enhancements

e The way Ultraware software manages a .udb files has been updated. All
changes are made to a temporary file until you perform a File/Save or File/
Save As. This also lets you open a file, make changes, and exit without
saving your changes. Ultraware software keeps track of modifications to
the temporary file, and prompts you with the option to save your changes
when you close a file or exit the application. With this change, the File/
New command no longer requires you to select a udb file name right away.

e The oscilloscope now contains a Save button, which lets the data displayed
in the scope to be written to a tab delimited text file, which can then be
read into other programs, such as Excel.

e The Ultraware help file has been expanded to provide instructions for
using the Motor Configuration tool, and provide access to the release
notes.
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Installation Notes

® When installing Ultraware or on a machine that has a current version of

the software already installed a dialog will ask to upgrade the current
version. This is the same as removing the old version and installing the new
version.

If you have custom motors defined in your previously installed motor
database, they will be transferred to the new motor database. If an error
occurs during the transfer, you can manually transfer them to your new
database using these technique. Your old motor database will have been
copied to a database called MotorBackup1.mdb. Use the Export function
in the motor configuration Utility to retrieve your custom motors from the
back-up database and import them into your new motor database,
motors.mdb. Make sure you transfer them before running the installation a
second time, or your back-up copy will be overwritten.

Computers running Windows N'T 4 operating system with Service Pack 5
(SP5) might receive errors during install concerning registration of DLL
and OCX files (for example, COMCAT.DLL). This is due to an
incompatibility with the COMCAT.DLL version 5.0 with other system
DLL files. The solution to this problem is to replace COMCAT.DLL
version 5.0 with COMCAT.DLL version 4.71. This requires the un-
registration and deletion of COMCAT.DLL version 5.0 and the copying
and registration of COMCAT.dl version 4.71. The batch file Comfix.bat
in the Util directory of the distribution CD completes this operation. Run
the batch file from its location on the CD and then run the install program
again.
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At htep://www.rockwellautomation.com/support/, you can find technical manuals, a knowledge base of FAQs, technical and

application notes, sample code and links to software service packs, and a MySupport feature that you can customize to make the

best use of these tools.

For an additional level of technical phone support for installation, configuration, and troubleshooting, we offer TechConnect
support programs. For more information, contact your local distributor or Rockwell Automation representative,

or visit http://www.rockwellautomation.com/support/.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this manual.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434

Qutside United States or Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.html, or contact
Canada your local Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to ensure that they are fully operational when shipped from the manufacturing facility.
However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain
one) to your distributor to complete the return process.
Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this document,

complete this form, publication RA-DUO002, available at http://www.rockwellautomation.com/literature/.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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Intro

		Details of the Rockwell Automation Print Specifications sheet

				This print specifications sheet is designed with multiple purposes.
- It is a vehicle to get the most accurate print specifications to RA-approved print vendors.
- It provides authors with an explanation of all necessary fields to complete before attaching the sheet to your PDF.
- It provides separate tabs so that an author can fill in all fields related to the publication on the Generic tab or publication-specific template-type tabs to minimize the number of fields an author must complete.

To facilitate the most efficient use of this sheet, we recommend that you click on the publication-specific tab that most closely fits you publication and use that to complete the print specifications.

IMPORTANT: Because this sheet was constructed using a sheet that RR Donnelley (RRD) uses to load print specifications, there are some columns hidden. For example, the first field you must complete is Column E, or Publication Number. Columns A to D are used for RRD purposes and with information only representatives of that RA-approved printer can complete.

DO NOT delete any hidden columns from the tab you choose to use.

		Definitions of Each Tab in Sheet

		Generic pub print specs		Single sheet with all required columns for necessary specifications. None of the columns are completed. All must be completed before attaching the sheet to your PDF.

This tab has 44 blank fields you must complete via free text type or pull-down menus.

		IN, RN pub type specs		Templates with many fields already completed according to typical default settings. We intend you use this tab with publications similar to installation instructions (IN) and release notes (RN). However, you can use this sheet for other publications that are similar to INs and RNs.

This sheet has 31 fields already completed and, if your publication uses the default values already completed, you must complete the additional 13 fields.

		UM, RM, PM pub type specs		Templates with many fields already completed according to typical default settings. Use this tab with publications similar to user manuals (UM), reference manuals (RM) and programming manuals (PM). However, you can use this sheet for other publications that are similar to UMs, RMs and PMs.

This sheet has 34 fields already completed and, if your publication uses the default values already completed, you must complete the additional 10 fields.

		AP, PP pub type specs		Templates with many fields already completed according to typical default settings. Use this tab with publications similar to application solutions (AP) and product profiles (PP). However, you can use this sheet for other publications that are similar to APs and PPs.

This sheet has 29 fields already completed and, if your publication uses the default values already completed, you must complete the additional 15 fields.

		BR pub type specs		Templates with many fields already completed according to typical default settings. Use this tab with publications similar to brochures (BR). However, you can use this sheet for other publications that are similar to BRs.

This sheet has 27 fields already completed and, if your publication uses the default values already completed, you must complete the additional 17 fields.

		Field definitions		Description of information fields used throughout the spreadsheet tabs that may not be immediately obvious to a user.

				Attach Print Specs to PDF

				For Acrobat 7.0, follow these steps:
1. Open the PDF.
2. Click on the Attachments tab next to the publication's bookmarks. A new section appears at the bottom of the PDF.
3. Click on the Add button in the bottom section of the PDF.
4. Browse to the MS Excel file with the print specs and add them to the PDF.

For Acrobat 6.0, follow these steps:
1. Open the PDF.
2. Go to the backcover of the PDF.
3. Click on the Tools pull-down menu.
4. Click on this sequence of menu options - Advanced Commenting, Attach, Attach File Tool. A paper clip appears.
5. Click to put the paper clip somewhere on the backcover. The browse window appears.
6. Browse to the MS Excel file with the print specs and add them to the PDF.

IMPORTANT: If you are using Acrobat 5.0 or earlier, please upgrade. If you are using Acrobat 8.0, please contact RRD about attaching print specs because RA has not tested this software version yet.



Generic pub print specs

IN, RN pub type specs

UM, RM, PM pub type specs

AP, PP pub type specs

BR pub type specs

Field definitions



Generic pub print specs

		Corp #		17501

		Bill To		69

		dPrint?		Content/Comp #		Split Shipment Indicator Flag		WCSS Item Number		Customer Item Number		Item Description		Producing Plant		Job Number		Replenishing Plant		Plant Code		Product Code		Packaging/Ordering UOM		Qty per Packaging/Ordering UOM		List Price Per Ea		Transfer Cost per Ea		Sell Price per Ea		Standard Cost (per Ea)		Min Order Qty (in eaches)		Multiple Order Qty (in Eaches		Chargeback Price		Item Reference #1		Item Reference #2		Revision Field		Max Order Qty (in eaches)		Sequentially Numbered Item?		Sequentially Numbered Item - Details		Priced for Digital or Offset		Content File Location		Item Category Form (F)  Book (B)		Item Subtype		Orientation		Sides Printed		CSS/JLS Stock     Componet		Paper Size Width		Paper Size Length		No of Forms to a Sheet		Page Qty		Sheets Qty		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		# of Tabs		Binder Size		Binder Color		Binder Ring Type		Binder Transparency (clearview or matt)		Thermal Tape Color		Trim Size Width		Trim Size Length		Stitching Location		Drilling Size		Drilling Location		Glue Location		# / Pad		Fold Type		Fold At		# / Poly		# / Box		Comments		Cross Reference Item Number 1

										Publication Number		Publication Title												Packaging/Ordering Unit Of Measure		Qty per Packaging/Ordering Unit of Measure										Min Order Qty		Multiple Order Qty				Business Group		Cost Center		Revision Date		Max Order Qty										Item Category
Form (F) or Book (B)		Binding/Stitching		Orientation		Sides Printed				Printing Paper Size Width		Printing Paper Size Length		Number of Forms to a Sheet		Page Count of Publication		Number of Sheets Required to Print		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		Number of Tabs Needed		Binder Size		Binder Color		Binder Ring Type		Binder Transparency		Thermal Tape Color		Finished Trim Size Width		Finished Trim Size Length		Stitching Location		Drill Hole Size		Number and Location of Drill Holes		Glue Location		Number of Pages per Pad		Fold Type		Fold At		Number of Pieces per Poly wrap		Number of Pieces per Box		Comments		Part Number

		Are these items being setup on dPrint? (Yes or No). If yes, Inv Mgmt to check "Print Management" flag on item setup.		The content/Comp # will be provided by the CSC once the spec files are loaded to the DAS (the files must be named with the WCSS item #). The content/comp# must be hardcoded to the Item message Field in WCSS. Must be a 10 Digit number that starts with an 8.		Required. Setting this to yes will allow warehouse product to ship out before the JIT item is completed. Setting this to no will hold all warehoused items until the printing of this item is complete. Please indicate Y or N.** Note: Each item with a Y will always ship separately even if produced at the same time as like items.		Optional. 15 Characters Max. If the WCSS number provided already exists in the system, then Inventory Management will assign a random WCSS number.		30 characters maximum.		Cannot use quote symbol, that is--"--.		Required.  Which plant/Print Center will produce this item?		Required. To be provided from the producing plant for JIT s/u		Required: What is the plant code of the plant that has owning rights to the dPrint files? If produced at multiple plants there can be only one owning plant.		Required. What is the plant code of the facility that will produce this item? (see "Plant and Whse Codes" tab below)		Required. Enter one of the applicable product.		Method of packaging for publication shipment

Click here for explanation of each value in the pull-down				Required.  This field auto-calculates (transfer cost divided by .5). Used to determine Standard Cost on WCSS (which is 50% of the list price for these product codes).		Required. Transfer Cost per ordering/packaging unit of measure.		Required. Price that will be billed to customer upon order.  If Price Breaks, enter "Price Breaks" and note them on separate spreadsheet.		Required. Replacement Cost per Packaging/ordering UOM.				Click here for an explanation of this field; otherwise, type NA.		Optional.  Used to assist customer with internal Chargebacks to end users. (per packaging/ordering UOM)		IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.		IMPORTANT: This information must match the DocMan record.		IMPORTANT: This information must match the DocMan record.

Date on the publication.		Click here for explanation of each value in the pull-down menu.		Indicate Yes or No.  
Enter Yes if the item is a sequentially numbered item.		Describe the details behind the sequentially numbered item, such as:
- Record Sequence Shipped: whse will record the sequence numbers that shipped
- Ship in Sequence Record: required to ship products in particular sequence and the whse records the numbers		Required:       Enter the word DIGITAL or the word OFFSET, which ever one describes the production pricing used for this item		Required:                If PDF is to be retained in the DAS enter DAS in this field, if item is part of eCreate or Custom Docs put CUSTOM in this field.		Typically a Book.

Click here for explanation of each value in the pull-down menu.		Click here for explanation of each value in the pull-down				Click here for explanation of each value in the pull-down menu.		Optional: Use when finished product stored in the warehouse is to be inserted into the construction of a JIT book.		IMPORTANT: Not Trim Size width

This is the width of the paper on which the publication is printed.		IMPORTANT: Not Trim Size length

This is the length of the paper on which the publication is printed.		Click here for explanation of how to determine the information required.				Click here for explanation of how to determine the information required.		Optional:              Use when product is being printed on Shell Stock. Provide warehoused WCSS Item nu,mber of product to be used in the production of JIT item.		Click here for explanation of how to determine the information required.				The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.				If item uses tabs; otherwise, NA.		If needed; otherwise type NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If publication is thermal tape bound; otherwise, NA.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		If publication is Book [B] and stapled; otherwise, NA.				Click here for a list of possible drill locations		If publication uses padding; otherwise, NA.		If publication is a notepad or message pad; otherwise, NA.		Click here for explanation of each value in the pull-down menu.				Click here for explanation of each value in the pull-down menu.				Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.		List only if pubication is used in manufacturing; otherwise, leave blank.

																																												See DocMan for the Cost Center selections associated with each Business Group.																								RRD must provide this information		RRD must provide this information																RRD must provide this information																																				RRD must provide this information



&CItem Setup Sheet for Conversion Transfers

&LJIT-D-print Spreadsheet&CREF046&R&D &T

Click here for explanation of each value in the pull-down

Method of packaging for publication shipment

Click here for explanation of each value in the pull-down

IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Typically a Book.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here for a list of possible drill locations

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.

Click here for an explanation of this field; otherwise, type NA.



IN, RN pub type specs

		dPrint?		Content/Comp #		Split Shipment Indicator Flag		WCSS Item Number		Customer Item Number		Item Description		Producing Plant		Job Number		Replenishing Plant		Plant Code		Product Code		Packaging/Ordering UOM		Qty per Packaging/Ordering UOM		List Price Per Ea		Transfer Cost per Ea		Sell Price per Ea		Standard Cost (per Ea)		Min Order Qty (in eaches)		Multiple Order Qty (in Eaches		Chargeback Price		Item Reference #1		Item Reference #2		Revision Field		Max Order Qty (in eaches)		Sequentially Numbered Item?		Sequentially Numbered Item - Details		Priced for Digital or Offset		Content File Location		Item Category Form (F)  Book (B)		Item Subtype		Orientation		Sides Printed		CSS/JLS Stock     Componet		Paper Size Width		Paper Size Length		No of Forms to a Sheet		Page Qty		Sheets Qty		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		# of Tabs		Binder Size		Binder Color		Binder Ring Type		Binder Transparency (clearview or matt)		Thermal Tape Color		Trim Size Width		Trim Size Length		Stitching Location		Drilling Size		Drilling Location		Glue Location		# / Pad		Fold Type		Fold At		# / Poly		# / Box		Comments		Cross Reference Item Number 1

										Publication Number		Publication Title												Packaging/Ordering Unit Of Measure		Qty per Packaging/Ordering Unit of Measure										Min Order Qty		Multiple Order Qty				Business Group		Cost Center		Revision Date		Max Order Qty										Item Category
Form (F) or Book (B)		Binding/Stitching		Orientation		Sides Printed				Printing Paper Size Width		Printing Paper Size Length		Number of Forms to a Sheet		Page Count of Publication		Number of Sheets Required to Print		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		Number of Tabs Needed		Binder Size		Binder Color		Binder Ring Type		Binder Transparency		Thermal Tape Color		Finished Trim Size Width		Finished Trim Size Length		Stitching Location		Drill Hole Size		Number and Location of Drill Holes		Glue Location		Number of Pages per Pad		Fold Type		Fold At		Number of Pieces per Poly wrap		Number of Pieces per Box		Comments		Part Number

		Are these items being setup on dPrint? (Yes or No). If yes, Inv Mgmt to check "Print Management" flag on item setup.		The content/Comp # will be provided by the CSC once the spec files are loaded to the DAS (the files must be named with the WCSS item #). The content/comp# must be hardcoded to the Item message Field in WCSS. Must be a 10 Digit number that starts with an 8.		Required. Setting this to yes will allow warehouse product to ship out before the JIT item is completed. Setting this to no will hold all warehoused items until the printing of this item is complete. Please indicate Y or N.** Note: Each item with a Y will always ship separately even if produced at the same time as like items.		Optional. 15 Characters Max. If the WCSS number provided already exists in the system, then Inventory Management will assign a random WCSS number.		30 characters maximum.		Cannot use quote symbol, that is--"--.		Required.  Which plant/Print Center will produce this item?		Required. To be provided from the producing plant for JIT s/u		Required: What is the plant code of the plant that has owning rights to the dPrint files? If produced at multiple plants there can be only one owning plant.		Required. What is the plant code of the facility that will produce this item? (see "Plant and Whse Codes" tab below)		Required. Enter one of the applicable product.		Method of packaging for publication shipment

Click here for explanation of each value in the pull-down				Required.  This field auto-calculates (transfer cost divided by .5). Used to determine Standard Cost on WCSS (which is 50% of the list price for these product codes).		Required. Transfer Cost per ordering/packaging unit of measure.		Required. Price that will be billed to customer upon order.  If Price Breaks, enter "Price Breaks" and note them on separate spreadsheet.		Required. Replacement Cost per Packaging/ordering UOM.				Click here for an explanation of this field; otherwise, type NA.		Optional.  Used to assist customer with internal Chargebacks to end users. (per packaging/ordering UOM)		IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.		IMPORTANT: This information must match the DocMan record.		IMPORTANT: This information must match the DocMan record.

Date on the publication.		Click here for explanation of each value in the pull-down menu.		Indicate Yes or No.  
Enter Yes if the item is a sequentially numbered item.		Describe the details behind the sequentially numbered item, such as:
- Record Sequence Shipped: whse will record the sequence numbers that shipped
- Ship in Sequence Record: required to ship products in particular sequence and the whse records the numbers		Required:       Enter the word DIGITAL or the word OFFSET, which ever one describes the production pricing used for this item		Required:                If PDF is to be retained in the DAS enter DAS in this field, if item is part of eCreate or Custom Docs put CUSTOM in this field.		Typically a Book.

Click here for explanation of each value in the pull-down menu.		Click here for explanation of each value in the pull-down				Click here for explanation of each value in the pull-down menu.		Optional: Use when finished product stored in the warehouse is to be inserted into the construction of a JIT book.		IMPORTANT: Not Trim Size width

This is the width of the paper on which the publication is printed.		IMPORTANT: Not Trim Size length

This is the length of the paper on which the publication is printed.		Click here for explanation of how to determine the information required.				Click here for explanation of how to determine the information required.		Optional:              Use when product is being printed on Shell Stock. Provide warehoused WCSS Item nu,mber of product to be used in the production of JIT item.		Click here for explanation of how to determine the information required.				The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.				If item uses tabs; otherwise, NA.		If needed; otherwise type NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If publication is thermal tape bound; otherwise, NA.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		If publication is Book [B] and stapled; otherwise, NA.				Click here for a list of possible drill locations		If publication uses padding; otherwise, NA.		If publication is a notepad or message pad; otherwise, NA.		Click here for explanation of each value in the pull-down menu.				Click here for explanation of each value in the pull-down menu.				Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.		List only if pubication is used in manufacturing; otherwise, leave blank.

										2099-UM001BEN-P		User Manaual, Kinetix 7000 High Power Servo Drive												EA												1		NA				Marketing Commercial		19008		12/23/2008		5										B		PERFECT		PORTRAIT		HEAD2HEAD				RRD must provide this information		RRD must provide this information		4		188		47				PLAIN		20#		White		RRD must provide this information		NA		NA		NA		NA		NA		NA		NA		8.5		11		NA		NA		NA		NA		NA		NA		NA		50		RRD must provide this information		Text Stock = 20# White Opaque Bond
Text Ink = Black



Click here for explanation of each value in the pull-down

Method of packaging for publication shipment

Click here for explanation of each value in the pull-down

IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Typically a Book.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here for a list of possible drill locations

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.

Click here for an explanation of this field; otherwise, type NA.



UM, RM, PM pub type specs

		dPrint?		Content/Comp #		Split Shipment Indicator Flag		WCSS Item Number		Customer Item Number		Item Description		Producing Plant		Job Number		Replenishing Plant		Plant Code		Product Code		Packaging/Ordering UOM		Qty per Packaging/Ordering UOM		List Price Per Ea		Transfer Cost per Ea		Sell Price per Ea		Standard Cost (per Ea)		Min Order Qty (in eaches)		Multiple Order Qty (in Eaches		Chargeback Price		Item Reference #1		Item Reference #2		Revision Field		Max Order Qty (in eaches)		Sequentially Numbered Item?		Sequentially Numbered Item - Details		Priced for Digital or Offset		Content File Location		Item Category Form (F)  Book (B)		Item Subtype		Orientation		Sides Printed		CSS/JLS Stock     Componet		Paper Size Width		Paper Size Length		No of Forms to a Sheet		Page Qty		Sheets Qty		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		# of Tabs		Binder Size		Binder Color		Binder Ring Type		Binder Transparency (clearview or matt)		Thermal Tape Color		Trim Size Width		Trim Size Length		Stitching Location		Drilling Size		Drilling Location		Glue Location		# / Pad		Fold Type		Fold At		# / Poly		# / Box		Comments		Cross Reference Item Number 1

										Publication Number		Publication Title												Packaging/Ordering Unit Of Measure		Qty per Packaging/Ordering Unit of Measure										Min Order Qty		Multiple Order Qty				Business Group		Cost Center		Revision Date		Max Order Qty										Item Category
Form (F) or Book (B)		Binding/Stitching		Orientation		Sides Printed				Printing Paper Size Width		Printing Paper Size Length		Number of Forms to a Sheet		Page Count of Publication		Number of Sheets Required to Print		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		Number of Tabs Needed		Binder Size		Binder Color		Binder Ring Type		Binder Transparency		Thermal Tape Color		Finished Trim Size Width		Finished Trim Size Length		Stitching Location		Drill Hole Size		Number and Location of Drill Holes		Glue Location		Number of Pages per Pad		Fold Type		Fold At		Number of Pieces per Poly wrap		Number of Pieces per Box		Comments		Part Number

		Are these items being setup on dPrint? (Yes or No). If yes, Inv Mgmt to check "Print Management" flag on item setup.		The content/Comp # will be provided by the CSC once the spec files are loaded to the DAS (the files must be named with the WCSS item #). The content/comp# must be hardcoded to the Item message Field in WCSS. Must be a 10 Digit number that starts with an 8.		Required. Setting this to yes will allow warehouse product to ship out before the JIT item is completed. Setting this to no will hold all warehoused items until the printing of this item is complete. Please indicate Y or N.** Note: Each item with a Y will always ship separately even if produced at the same time as like items.		Optional. 15 Characters Max. If the WCSS number provided already exists in the system, then Inventory Management will assign a random WCSS number.		30 characters maximum.		Cannot use quote symbol, that is--"--.		Required.  Which plant/Print Center will produce this item?		Required. To be provided from the producing plant for JIT s/u		Required: What is the plant code of the plant that has owning rights to the dPrint files? If produced at multiple plants there can be only one owning plant.		Required. What is the plant code of the facility that will produce this item? (see "Plant and Whse Codes" tab below)		Required. Enter one of the applicable product.		Method of packaging for publication shipment

Click here for explanation of each value in the pull-down				Required.  This field auto-calculates (transfer cost divided by .5). Used to determine Standard Cost on WCSS (which is 50% of the list price for these product codes).		Required. Transfer Cost per ordering/packaging unit of measure.		Required. Price that will be billed to customer upon order.  If Price Breaks, enter "Price Breaks" and note them on separate spreadsheet.		Required. Replacement Cost per Packaging/ordering UOM.				Click here for an explanation of this field; otherwise, type NA.		Optional.  Used to assist customer with internal Chargebacks to end users. (per packaging/ordering UOM)		IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.		IMPORTANT: This information must match the DocMan record.		IMPORTANT: This information must match the DocMan record.

Date on the publication.		Click here for explanation of each value in the pull-down menu.		Indicate Yes or No.  
Enter Yes if the item is a sequentially numbered item.		Describe the details behind the sequentially numbered item, such as:
- Record Sequence Shipped: whse will record the sequence numbers that shipped
- Ship in Sequence Record: required to ship products in particular sequence and the whse records the numbers		Required:       Enter the word DIGITAL or the word OFFSET, which ever one describes the production pricing used for this item		Required:                If PDF is to be retained in the DAS enter DAS in this field, if item is part of eCreate or Custom Docs put CUSTOM in this field.		Typically a Book.

Click here for explanation of each value in the pull-down menu.		Click here for explanation of each value in the pull-down				Click here for explanation of each value in the pull-down menu.		Optional: Use when finished product stored in the warehouse is to be inserted into the construction of a JIT book.		IMPORTANT: Not Trim Size width

This is the width of the paper on which the publication is printed.		IMPORTANT: Not Trim Size length

This is the length of the paper on which the publication is printed.		Click here for explanation of how to determine the information required.				Click here for explanation of how to determine the information required.		Optional:              Use when product is being printed on Shell Stock. Provide warehoused WCSS Item nu,mber of product to be used in the production of JIT item.		Click here for explanation of how to determine the information required.				The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.				If item uses tabs; otherwise, NA.		If needed; otherwise type NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If publication is thermal tape bound; otherwise, NA.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		If publication is Book [B] and stapled; otherwise, NA.				Click here for a list of possible drill locations		If publication uses padding; otherwise, NA.		If publication is a notepad or message pad; otherwise, NA.		Click here for explanation of each value in the pull-down menu.				Click here for explanation of each value in the pull-down menu.				Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.		List only if pubication is used in manufacturing; otherwise, leave blank.

										2098-UM001G-EN-P		User Manual, Ultraware Software Release 1.8												EA												1		NA				Marketing Commercial		19021		02/18/2011		5										B		PERFECT		PORTRAIT		HEAD2HEAD				RRD must provide this information		RRD must provide this information		4		354		89				PLAIN		20#		White		RRD must provide this information		NA		NA		NA		NA		NA		NA		NA		8.5		11		NA		1/4"		3LEFT		NA		NA		NA		NA		NA		RRD must provide this information		Spine labeling provided.		PN-98806



Click here for explanation of each value in the pull-down

Method of packaging for publication shipment

Click here for explanation of each value in the pull-down

IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Typically a Book.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here for a list of possible drill locations

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.

Click here for an explanation of this field; otherwise, type NA.



AP, PP pub type specs

		dPrint?		Content/Comp #		Split Shipment Indicator Flag		WCSS Item Number		Customer Item Number		Item Description		Producing Plant		Job Number		Replenishing Plant		Plant Code		Product Code		Packaging/Ordering UOM		Qty per Packaging/Ordering UOM		List Price Per Ea		Transfer Cost per Ea		Sell Price per Ea		Standard Cost (per Ea)		Min Order Qty (in eaches)		Multiple Order Qty (in Eaches		Chargeback Price		Item Reference #1		Item Reference #2		Revision Field		Max Order Qty (in eaches)		Sequentially Numbered Item?		Sequentially Numbered Item - Details		Priced for Digital or Offset		Content File Location		Item Category Form (F)  Book (B)		Item Subtype		Orientation		Sides Printed		CSS/JLS Stock     Componet		Paper Size Width		Paper Size Length		No of Forms to a Sheet		Page Qty		Sheets Qty		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		# of Tabs		Binder Size		Binder Color		Binder Ring Type		Binder Transparency (clearview or matt)		Thermal Tape Color		Trim Size Width		Trim Size Length		Stitching Location		Drilling Size		Drilling Location		Glue Location		# / Pad		Fold Type		Fold At		# / Poly		# / Box		Comments		Cross Reference Item Number 1

										Publication Number		Publication Title												Packaging/Ordering Unit Of Measure		Qty per Packaging/Ordering Unit of Measure										Min Order Qty		Multiple Order Qty				Business Group		Cost Center		Revision Date		Max Order Qty										Item Category
Form (F) or Book (B)		Binding/Stitching		Orientation		Sides Printed				Printing Paper Size Width		Printing Paper Size Length		Number of Forms to a Sheet		Page Count of Publication		Number of Sheets Required to Print		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		Number of Tabs Needed		Binder Size		Binder Color		Binder Ring Type		Binder Transparency		Thermal Tape Color		Finished Trim Size Width		Finished Trim Size Length		Stitching Location		Drill Hole Size		Number and Location of Drill Holes		Glue Location		Number of Pages per Pad		Fold Type		Fold At		Number of Pieces per Poly wrap		Number of Pieces per Box		Comments		Part Number

		Are these items being setup on dPrint? (Yes or No). If yes, Inv Mgmt to check "Print Management" flag on item setup.		The content/Comp # will be provided by the CSC once the spec files are loaded to the DAS (the files must be named with the WCSS item #). The content/comp# must be hardcoded to the Item message Field in WCSS. Must be a 10 Digit number that starts with an 8.		Required. Setting this to yes will allow warehouse product to ship out before the JIT item is completed. Setting this to no will hold all warehoused items until the printing of this item is complete. Please indicate Y or N.** Note: Each item with a Y will always ship separately even if produced at the same time as like items.		Optional. 15 Characters Max. If the WCSS number provided already exists in the system, then Inventory Management will assign a random WCSS number.		30 characters maximum.		Cannot use quote symbol, that is--"--.		Required.  Which plant/Print Center will produce this item?		Required. To be provided from the producing plant for JIT s/u		Required: What is the plant code of the plant that has owning rights to the dPrint files? If produced at multiple plants there can be only one owning plant.		Required. What is the plant code of the facility that will produce this item? (see "Plant and Whse Codes" tab below)		Required. Enter one of the applicable product.		Method of packaging for publication shipment

Click here for explanation of each value in the pull-down				Required.  This field auto-calculates (transfer cost divided by .5). Used to determine Standard Cost on WCSS (which is 50% of the list price for these product codes).		Required. Transfer Cost per ordering/packaging unit of measure.		Required. Price that will be billed to customer upon order.  If Price Breaks, enter "Price Breaks" and note them on separate spreadsheet.		Required. Replacement Cost per Packaging/ordering UOM.				Click here for an explanation of this field; otherwise, type NA.		Optional.  Used to assist customer with internal Chargebacks to end users. (per packaging/ordering UOM)		IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.		IMPORTANT: This information must match the DocMan record.		IMPORTANT: This information must match the DocMan record.

Date on the publication.		Click here for explanation of each value in the pull-down menu.		Indicate Yes or No.  
Enter Yes if the item is a sequentially numbered item.		Describe the details behind the sequentially numbered item, such as:
- Record Sequence Shipped: whse will record the sequence numbers that shipped
- Ship in Sequence Record: required to ship products in particular sequence and the whse records the numbers		Required:       Enter the word DIGITAL or the word OFFSET, which ever one describes the production pricing used for this item		Required:                If PDF is to be retained in the DAS enter DAS in this field, if item is part of eCreate or Custom Docs put CUSTOM in this field.		Typically a Book.

Click here for explanation of each value in the pull-down menu.		Click here for explanation of each value in the pull-down				Click here for explanation of each value in the pull-down menu.		Optional: Use when finished product stored in the warehouse is to be inserted into the construction of a JIT book.		IMPORTANT: Not Trim Size width

This is the width of the paper on which the publication is printed.		IMPORTANT: Not Trim Size length

This is the length of the paper on which the publication is printed.		Click here for explanation of how to determine the information required.				Click here for explanation of how to determine the information required.		Optional:              Use when product is being printed on Shell Stock. Provide warehoused WCSS Item nu,mber of product to be used in the production of JIT item.		Click here for explanation of how to determine the information required.				The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.				If item uses tabs; otherwise, NA.		If needed; otherwise type NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If publication is thermal tape bound; otherwise, NA.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		If publication is Book [B] and stapled; otherwise, NA.				Click here for a list of possible drill locations		If publication uses padding; otherwise, NA.		If publication is a notepad or message pad; otherwise, NA.		Click here for explanation of each value in the pull-down menu.				Click here for explanation of each value in the pull-down menu.				Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.		List only if pubication is used in manufacturing; otherwise, leave blank.

																								PK												1								See DocMan for the Cost Center selections associated with each Business Group.																NA		PORTRAIT		HEAD2HEAD				RRD must provide this information		RRD must provide this information										GLOSS TEXT		80#		White		RRD must provide this information		NA		NA		NA		NA		NA		NA		NA		8.25		11		NA		NA		NA		NA		NA								RRD must provide this information		NA		NA



Click here for explanation of each value in the pull-down

Method of packaging for publication shipment

Click here for explanation of each value in the pull-down

IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Typically a Book.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here for a list of possible drill locations

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.

Click here for an explanation of this field; otherwise, type NA.



BR pub type specs

		dPrint?		Content/Comp #		Split Shipment Indicator Flag		WCSS Item Number		Customer Item Number		Cannot use quote symbol, that is--"--.		Producing Plant		Job Number		Replenishing Plant		Plant Code		Product Code		Packaging/Ordering UOM		Qty per Packaging/Ordering UOM		List Price Per Ea		Transfer Cost per Ea		Sell Price per Ea		Standard Cost (per Ea)		Min Order Qty (in eaches)		Multiple Order Qty (in Eaches		Chargeback Price		Item Reference #1		Item Reference #2		Revision Field		Max Order Qty (in eaches)		Sequentially Numbered Item?		Sequentially Numbered Item - Details		Priced for Digital or Offset		Content File Location		Item Category Form (F)  Book (B)		Item Subtype		Orientation		Sides Printed		CSS/JLS Stock     Componet		Paper Size Width		Paper Size Length		No of Forms to a Sheet		Page Qty		Sheets Qty		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		# of Tabs		Binder Size		Binder Color		Binder Ring Type		Binder Transparency (clearview or matt)		Thermal Tape Color		Trim Size Width		Trim Size Length		Stitching Location		Drilling Size		Drilling Location		Glue Location		# / Pad		Fold Type		Fold At		# / Poly		# / Box		Comments		Cross Reference Item Number 1

										Publication Number		Publication Title												Packaging/Ordering Unit Of Measure		Qty per Packaging/Ordering Unit of Measure										Min Order Qty		Multiple Order Qty				Business Group		Cost Center		Revision Date		Max Order Qty										Item Category
Form (F) or Book (B)		Binding/Stitching		Orientation		Sides Printed				Printing Paper Size Width		Printing Paper Size Length		Number of Forms to a Sheet		Page Count of Publication		Number of Sheets Required to Print		CSS/JLS Production Stock		Paper Stock Type		Paper Stock Weight		Paper Stock Color		Stack Offset		Tab Size		Number of Tabs Needed		Binder Size		Binder Color		Binder Ring Type		Binder Transparency		Thermal Tape Color		Finished Trim Size Width		Finished Trim Size Length		Stitching Location		Drill Hole Size		Number and Location of Drill Holes		Glue Location		Number of Pages per Pad		Fold Type		Fold At		Number of Pieces per Poly wrap		Number of Pieces per Box		Comments		Part Number

		Are these items being setup on dPrint? (Yes or No). If yes, Inv Mgmt to check "Print Management" flag on item setup.		The content/Comp # will be provided by the CSC once the spec files are loaded to the DAS (the files must be named with the WCSS item #). The content/comp# must be hardcoded to the Item message Field in WCSS. Must be a 10 Digit number that starts with an 8.		Required. Setting this to yes will allow warehouse product to ship out before the JIT item is completed. Setting this to no will hold all warehoused items until the printing of this item is complete. Please indicate Y or N.** Note: Each item with a Y will always ship separately even if produced at the same time as like items.		Optional. 15 Characters Max. If the WCSS number provided already exists in the system, then Inventory Management will assign a random WCSS number.		30 characters maximum.		Cannot use quote symbol, that is--"--.		Required.  Which plant/Print Center will produce this item?		Required. To be provided from the producing plant for JIT s/u		Required: What is the plant code of the plant that has owning rights to the dPrint files? If produced at multiple plants there can be only one owning plant.		Required. What is the plant code of the facility that will produce this item? (see "Plant and Whse Codes" tab below)		Required. Enter one of the applicable product.		Method of packaging for publication shipment

Click here for explanation of each value in the pull-down				Required.  This field auto-calculates (transfer cost divided by .5). Used to determine Standard Cost on WCSS (which is 50% of the list price for these product codes).		Required. Transfer Cost per ordering/packaging unit of measure.		Required. Price that will be billed to customer upon order.  If Price Breaks, enter "Price Breaks" and note them on separate spreadsheet.		Required. Replacement Cost per Packaging/ordering UOM.				Click here for an explanation of this field; otherwise, type NA.		Optional.  Used to assist customer with internal Chargebacks to end users. (per packaging/ordering UOM)		IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.		IMPORTANT: This information must match the DocMan record.		IMPORTANT: This information must match the DocMan record.

Date on the publication.		Click here for explanation of each value in the pull-down menu.		Indicate Yes or No.  
Enter Yes if the item is a sequentially numbered item.		Describe the details behind the sequentially numbered item, such as:
- Record Sequence Shipped: whse will record the sequence numbers that shipped
- Ship in Sequence Record: required to ship products in particular sequence and the whse records the numbers		Required:       Enter the word DIGITAL or the word OFFSET, which ever one describes the production pricing used for this item		Required:                If PDF is to be retained in the DAS enter DAS in this field, if item is part of eCreate or Custom Docs put CUSTOM in this field.		Typically a Book.

Click here for explanation of each value in the pull-down menu.		Click here for explanation of each value in the pull-down				Click here for explanation of each value in the pull-down menu.		Optional: Use when finished product stored in the warehouse is to be inserted into the construction of a JIT book.		IMPORTANT: Not Trim Size width

This is the width of the paper on which the publication is printed.		IMPORTANT: Not Trim Size length

This is the length of the paper on which the publication is printed.		Click here for explanation of how to determine the information required.				Click here for explanation of how to determine the information required.		Optional:              Use when product is being printed on Shell Stock. Provide warehoused WCSS Item nu,mber of product to be used in the production of JIT item.		Click here for explanation of how to determine the information required.				The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.				If item uses tabs; otherwise, NA.		If needed; otherwise type NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If item used in a binder; otherwise, NA.		If publication is thermal tape bound; otherwise, NA.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		Click here to see the available finished trim sizes.

The sizes are listed - width x length.		If publication is Book [B] and stapled; otherwise, NA.				Click here for a list of possible drill locations		If publication uses padding; otherwise, NA.		If publication is a notepad or message pad; otherwise, NA.		Click here for explanation of each value in the pull-down menu.				Click here for explanation of each value in the pull-down menu.				Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.		List only if pubication is used in manufacturing; otherwise, leave blank.

																								PK												1								See DocMan for the Cost Center selections associated with each Business Group.				100										B		SADDLE		PORTRAIT		HEAD2HEAD				RRD must provide this information		RRD must provide this information														White		RRD must provide this information		NA		NA		NA		NA		NA				NA						SIDE		NA		NA		NA		NA						50		RRD must provide this information		NA		NA



Click here for explanation of each value in the pull-down

Method of packaging for publication shipment

Click here for explanation of each value in the pull-down

IMPORTANT: This information must match the DocMan record.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Typically a Book.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

Click here for explanation of how to determine the information required.

The pull-down menu lists the most common choices.

Click here for a full list of the available choices.

If you use a choice not in the pull-down list, type the value in the cell below the pull-down menu.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here to see the available finished trim sizes.

The sizes are listed - width x length.

Click here for a list of possible drill locations

Click here for explanation of each value in the pull-down menu.

Click here for explanation of each value in the pull-down menu.

Use this column to list:
- Cover Stock
- Text Stock
- Cover Ink
- Text Ink

Also use to indicate any other production or finishing requirements not provided in previous columns

Click here for an explanation of the available Cover Stock, Cover Ink and Text Ink values.

Click here for an explanation of this field; otherwise, type NA.



Field definitions

		

		Packaging/Ordering Unit Of Measure

				EA = Each

				PK = Pack

				PD = Pad

				RL = Roll

				BK = Book

				CT = Carton

				BX = Box

				ST = Set

		Multiple Order Qty

				Separate methods of ordering same item. For example, if an item is packaged 50 per pad / 5 pads per carton.  You can set the order qty as 50 each (one pad) or 250 each (1 ctn)

		Business Group

				The business group that the publication supports. Your choice here determines the list you choose from for Cost Center.

				Corporate/Business Development

				Finance

				Human Resources

				IT

				Logistics

				Manufacturing

				Marketing Commercial

				Marketing Europe

				Marketing Other

				Operations

				Order Services

				Other

				Process Improvement

				Procurement

				Quality

				Sales

		Max Order Quantity

				Presale items = 100

				Postsale items = 5

				NOTE: You can use other quantities but the delivery may take a bit longer because a system admin must approve it.

		Item Category - Form (F) or Book (B)

				Form (F) = Any publication that is a single sheet (i.e., 1 or 2 pages), an envelope or carbonless form.

				Book (B) = Any publication that contains 3 or more pages.

		Binding/Stitching

				For a Form (F) use

				CARBONLESS

				CUTSHEET

				ENVELOPE

				For a Book (B) use

				LOOSE		LOOSE -Loose Leaf

				PERFECT		PERFECT - Perfect Bound

				PLASTCOIL		PLASTCOIL - Plastic Coil

				SADDLE		SADDLE - Saddle Stitch

				STAPLED1		STAPLED1 -1 position

				STAPLED1B		STAPLED1B - bottom 1 position

				STAPLED2		STAPLED2 - 2 positions

				THERMAL		THERMAL - Thermal bound

				THERMALO		THERMALO - Thermal Bound - offline

		Sides Printed

				Head2Head = Most common; Double-sided printing with headers on both pages lining up at the top of the page

				Simplex = Single-sided printing

				Head2Toe = Least common; Double-sided printing with header on one page lining up with the footer on the other page

		Number of Forms to a Sheet

				Number of publication pages printed on a sheet of paper at the printer.

For example, if a 4-page, 8.5 x 11 publication is printed on the front and back sides of an 11 x 17 sheet of paper that is folded in half, the Number of Forms to a Sheet = 4.

		Number of Sheets Required to Print

				Number of sheets of paper required to print the publication.

For example, if a 16-page, 8.5 x 11 publication is printed on the front and back sides of four 11 x 17 sheets of paper that are folded in half and saddle stitched together, the Number of Sheets Required to Print = 4.

		Paper Stock Type

						Description

				PLAIN		Bond

				ACNTCVR		Accent Cover

				BOND3H		Bond (3-hole)

				BOOKENV		Booklet Envelope

				C1SGLOSS		C1S Gloss Finish

				C1SMATTE		C1S Matt Finish

				C2SGLOSS		C2S Gloss Finish

				C2SMATTE		C2S Matt Finish

				CARD		Card Stock

				CATLGENV		Catalog Envelope

				CATLGENV#6		#6 Catalog Envelope

				COVERCOLOR		Color Cover Copy

				CRCKPEEL		Crack N Peel Label

				CUSTOM		Custom

				CVRFUTURA		Futura Cover

				ENV6x9		Standard 6X9 Envelope

				ENV9X12		Standard 9X12 Envelope

		Paper Stock Type, continued

						Description

				ETHCERT		Ethicon Certificate

				GLOSSCOVER		Gloss Cover

				GLOSSTEXT		Gloss Text

				HOTSTEXT		Hots Text

				INDEX		Index

				LABEL80		80 Up Label

				MICROPRT		Micro Print

				OFFSET		Offset

				PART2		2 Part

				PART3		3 Part

				PART4		4 Part

				PART5		5 Part

				PART6		6 Part

				PERF		1/2 inch Perfed

				PERMMAT		Perm Mat Ad

				PRECUTTAB		Pre-Cut Tab

				PREPERF		Pre-Perforated

				RECYL		Recycled

				SE10ENV		#10 Standard Envelope

				SE10ITENV		#10 Inside Tint Envelope

				SE9ENV		#9 Stanard Envelope

				TAG		Tag

				TEXT		Text

				TEXTCOLOR		Text Color Copy

				TEXTFUTURA		Futura Text

				TEXTLASER		Text Laser Print

				TRANSPRNCY		Transparencies

				VELLUM		Vellum

				VELLUM3HP		Vellum 3HP

				WE10ENV		#10 Window Envelope

				WE9ENV		#9 Windor Envelope

				WE9ITENV		#9 Inside Tint Window Envelope

		Paper Stock Color

				Black

				Blue

				Buff

				Canary

				Cherry

				Clear

				Cream

				Custom

				Goldrenrod

				Gray

				Green

				Ivory

				Lavender

				Manilla

				NCRPinkCanary

				NCRWhiteBlue

				NCRWhiteBlueCanary

				NCRWhiteCanary

				NCRWhiteCanaryPink

				NCRWhiteCanaryPinkGoldenrod

				NCRWhiteGreen

				NCRWhiteGoldenrodYellow

				NCRWhitePink

				NCRWhiteWhite

				Opaque

				Orange

				Orchid

				Peach

				Pink

				Purple

				Salmon

				Tan

				Violet

				White

		Finished Trim Sizes (listed - width x length)

				11 x 17

				18 x 24 Poster

				24 x 36 Poster

				3 x 5

				36 x 24 Poster

				4 x 6

				4.75 x 7

				4.75 x 7.75

				5.5 x 8.5

				6 x 4

				7 x 9

				7.385 x 9 (RSI Std)

				8.5 x 11

				8.25 x 10.875

				8.25 x 11 (RA product profile std)

				8.375 x 10.875

				9 x 12

				A4

				A5

				Other - Custom size listed below

		Drilling Locations

				1CENTER

				1LEFTTOP

				1TOPCENTER

				2LEFT

				2LEFT2TOP

				2TOP

				2TOP2LEFT

				2TOP3LEFT

				2TOP5LEFT

				2TOP5RIGHT

				3BOTTOM

				3LEFT

				3LEFT2TOP

				3LEFT3TOP

				3RIGHT

				3TOP

				3TOP5LEFT

				5BOTTOOM

				5CENTER

				5LEFT

				5RIGHT

				5RIGHT2TOP

				5TOP

		Fold Type

						Description

				HALF		Half

				C		C Fold

				DBLEPARLL		Double Parallel

				OFFSETZ		Offset Z

				SAMPLE		See Sample

				SHORT		Short Fold

				V		V Fold

				Z		Z Fold

		Number of Pieces per Poly Wrap

				Publication length		Number per Poly Wrap

				77 or more pages		NA

				33 to 76 pages		25

				3 to 32 pages		50

				1 or 2 pages		100

		Comments

				Cover/Text Stock

				100# Gloss Cover

				100# Gloss Text

				100# Text

				10pt C1S Cover

				10pt C2S Cover

				10pt C2S Text

				10pt Text Stock

				110# White Index

				12pt C1S Cover

				20# White Opaque Bond

				50# Colored Offset

				50# White Offset

				50# White Opaque

				60# Cover Stock

				60# White Offset

				80# Gloss Cover

				80# Gloss Text

				8pt C1S White

				90# White Index

				Cover/Text Ink

				Black

				Black + 1 PMS color		Type in PMS color

				Black + 2 PMS colors		Type in PMS colors

				4 color

				4 color over black

				4 color + 1 PMS color		Type in PMS color

				4 color over black + 1 PMS color		Type in PMS color

				4 color + 2 PMS colors		Type in PMS colors

				4 color + aqueous

				4 color + varnish
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