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Important User Information

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

The illustrations, charts, sample programs and layout examples
shown in this manual are intended for purposes of example. Since
there are many variables and requirements associated with any
particular installation, Allen-Bradley office does not assume
responsibility or liability (to include intellectual property liability)
for actual use based upon the examples shown in this publication.

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

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

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

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

Attention statements help you to:
* Identify a hazard

* Avoid the hazard

* Recognize the consequences

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

GML, GML Ultra and ULTRA Plus are trademarks of Allen-Bradley, Inc.
Microsoft and MS-DOS are registered trademarks, and Windows is a trademark of Microsoft
Corporation.
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Preface

Preface

Read this preface to familiar yourself with this manual. This preface
covers the following topics.

Who should use this manual

The purpose of this manual

The contents of this manual

Related documentation

Where to find help

Technical support

Common techniques used in this manual

Who Should Use this Manual

Purpose of this Manual

Use thismanual if you are responsible for designing, testing, or
debugging GML Ultra® diagram programs used with

ULTRA Plus® controllers. GML Ultrais a member of the GML™
family.

Contents of this Manual

Thismanual is a user guide for the GML Ultra programming tool. It
describes the procedures you use to design adiagram; define the
parameters of each block function; and download, test, and debug the
diagram, all using the graphical interface unique to GML.

Chapter | Title Contents

1 Overview of This chapter provides an introduction to
GML Ultra GML Ultra.

2 Before You This chapter describes what you need to
Begin know about GML Ultra before you build

your first diagram. It includes:

Descriptions of the GML Ultra screen;
what it looks like, how it works, what
options are available to make your
diagram easy to build, easy to copy,
easy to find, and easy to troubleshoot.

Descriptions of GML Ultra menus and
toolbars.

Descriptions of function block libraries.
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Where to Find Help

Chapter | Title Contents
3 General This chapter contains step-by-step
Procedures procedures you use to create and edit
diagrams and scripts.
4 Working with This chapter covers the physical aspect
Blocks of blocks, such as selecting, moving,
and using blocks to define functions for
your diagram. It also describes how to
use the Expression Builder feature.
5 Working with This chapter provides procedures for
Diagrams creating, testing, and documenting your
diagram.
6 Working with This chapter includes procedures for
Modules creating, viewing, and documenting
modules.
7 Working with This chapter provides procedures for
Scripts using the Script Editor, translating a
diagram to script, and printing the script.
8 Going Online This chapter includes procedures for
downloading a diagram, debugging and
fine tuning, and uploading controller
options.
9 Understanding This chapter gives a brief explanation of
Blocks each block’s function and directions for
using each block. For detailed
information about blocks, refer to the
GML Ultra Reference Manual.
Index

Using the Manual Set

Publication 1398-5.11 - February 1997

GML Ultra provides two types of help:

A set of user manuals.
Online help.

This manual is part of a documentation set for GML Ultra:
GML Ultra Getting Started (publication 1398-5.10).
GML Ultra User Manual (publication 1398-5.11).
GML Ultra Reference Manual (publication 1398-5.12).
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Using Online Help

Use this
manual To find information on this topic
GML Ultra e Installing the software

Getting Started

e Starting the software
e Setting up the system
e Connecting the hardware

GML Ultra User
Manual

diagrams

e Basic features and functions
e Screen, menu, and toolbar functions
e Mechanics of working with blocks, modules, and

e Basic block definitions

GML Ultra
Reference
Manual

e Setup details
e Expression Builder details

e Block function details

Y ou have access severa types of online help:

To use this | Do this Description
GML help Select Help from e Detailed descriptions of all
the menu bar. menus and screens.

e Creating a diagram
e Error messages
e Troubleshooting information
e Getting the ULTRA Plus started
e PSM diagnostics
e Post command language

Block Double-click on a | A brief description of a block’s

descriptions

block to open its
dialog box.

Double-click the
Library block to
open the Block

Library.

function is found in:
e The block’s dialog box
e The block library

Definition
descriptions

From the
Definitions menu,
select a setup
procedure.

Each setup dialog box contains a
brief description of the definition you
are configuring.
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Related Documentation

The following documents contain additional information concerning
related Allen-Bradley products. To obtain a copy, contact your local
Allen-Bradley office or distributor.

Publication
For Read this Document Number
Information regarding ULTRA Plus ULTRA Plus Installation and 1398 -5.1
hardware Setup Manual
An overview of the ULTRA Series ULTRA Series 1398 - 1.0
family Digital Servo Drives
An overview of ULTRA Plus Positioning | ULTRA Plus Positioning Servo 1398 -1.1
Servo Drives Drives
Descriptions and specifications for the ULTRA Series Product Data 1398 - 2.0

ULTRA family

An article on wire sizes and types for
grounding electrical equipment

National Electrical Code

Published by the
National Fire

Protection
Association of
Boston, MA.

A complete listing of current Allen- Allen-Bradley Publication Index SD499

Bradley documentation, including

ordering instructions. Also indicates

whether the documents are available

on CD-ROM or in multi-languages

A glossary of industrial automation Allen-Bradley Industrial AG-7.1

terms and abbreviations

Automation Glossary

Rockwell Automation Support

Local Product Support
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Rockwell Automation offers support services worldwide.

Contact your local Allen-Bradley representative for:

Sales and order support
Product technical training
Warranty support

Support service agreements
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Technical Product Assistance

If you need technical assistance, first review the information in the
Troubleshooting chapter of the GML Ultra User Manual. If you need
more information, call your local Allen-Bradley representative.

For the quickest possible response, we recommend that you have the
catalog numbers of your products available when you call. Refer to
Where to Find Help for the publication numbers related to this product.

The Rockwell Automation Technical Support number is
(216) 646-6800.

Common Techniques Used in this Manual

The following conventions are used throughout this manual:

Bulleted lists provide information, not procedural steps.
Numbered lists provide sequential steps.

Words that you type or select and keys that you press appear in
bold.

Field names and references appear in italics.

Warnings appear with the following symboal:

& ATTENTION: Thiswarning identifies information about
practices or circumstances that can lead to personal injury or
death, property damage, or economic loss. This symbol indicates a
situation that requires immediate attention for personnel safety or
for preventing harm to machinery .

IMPORTANT: Identifiesinformation that is critical for successful
application and understanding of the product.

The term “select” means that you use your mouse cursor to point to
the vaue, then click-and-release the left mouse button to mark your
choice. Depending on the field, you can select one or more options
for afield. The options appear in various formats:

o Sometimes you must browse through alist to find the value you
want. Clicking an option in the list highlights your selection.

e Sometimes you can select several valuesin one area. A check
inabox I is used when you can select more than one option.

o Sometimes only one valueis alowed. A radio button % is used
when you can select only one option.

e When you select ablock in your diagram, the block is
highlighted. Y ou can now:
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« Movethe block by clicking and dragging, rather than
clicking and releasing.

e Open the diaog box by double-clicking.

In al cases, the term indicates your choiceto GML Ultra.
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Chapter 1

How it Works

GML Ultra Overview

GML, the exclusive Graphical Motion Control Language from Allen-
Bradley, provides a graphical method of programming your motion
controller. This revolutionary tool reduces the time you need to learn
motion control programming and makes problem-solving easier. GML
integrates software programming and debugging to solve your motion
control problems. GML Ultra, amember of the GML family, isa
Microsoft® Windows®-based interface to the ULTRA Plus series of
controllers.

GML Ultra uses a flowchart approach to motion control programming.
To produce a diagram (motion program), you place function blocks
(representing the specific actions) on the screen, then connect them in
the proper order of operations.

Later you enter motion and process limits, using afill-in-the-form
approach. Each block has its own form, which you select with afew
clicks of the mouse. Y ou can enter and change any block at any time,
minimizing the need to consult a manual or understand any specialized
syntax.

After you complete the diagram, you download it to a controller, where
it istrandated into a program or script in the native language of the
motion controller.

You need a PC for program development but you do not need it for the
final turn-key application.

Encapsulating, which combines two or more blocks into amodule, isa
unique function of the GML Ultragraphical interface. Y ou can
duplicate the module, use it again in the same diagram, use it in another
program, or save it asadiagram filein alibrary folder for usein
subsequent diagrams.

Motion Controllers that Use GML Ultra

GML Ultrais designed for the Allen-Bradley ULTRA Plus series of
controllers, afamily of 1%z axis digital servo and positioning servo
drives designed for awide range of applications.
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The ULTRA Plus series Positioning Drive Module (PDM) combines a
drive and a controller to create a powerful, self-contained,
1% axis programmable motion controller.

Personality Module for ULTRA Plus Controllers

The Persondity Module (PM) is a nonvolatile memory device that
stores the information necessary to customize an ULTRA Plus
controller for a specific application. The PM holds parameters to match
the motor and the controller, as well as user programs and parameters.
A Personality Module can be physically removed and transferred to
another ULTRA Plus controller if the replacement of a controller is
necessary to smplify servicing the machine. The Personality Module
data can also be saved in a computer file and loaded into the ULTRA
Plus controller using the upload optionsin Online Manager.

Communications for ULTRA Plus Controllers

The following basic communication links are pre-installed in all
ULTRA Plus controllers.

e RS232
o RS422
e Multi-drop
RS-232
RS-232 is an industry-defined electrical interface standard for serial
communication.
RS-422

RS-422 is a hardware standard that defines a method for transmitting
high-speed seria data over very long distances using a balanced,
twisted-pair transmission line.

Multi-drop mode

All ULTRA Plus controllers can be configured to operate in
multi-drop mode. This mode alows up to ten controlsto share asingle
RS-422 communication link by using two special non-echoed
commands to activate individual units. The individua units then
respond to commands issued by the operator interface device or by the
host compuiter.
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Chapter 2

Before you Begin

Before you begin using GML Ultra, read this chapter to become
familiar with:

e Your work area

e Your tools

Understanding Your Work Area

GML Ultra provides several work areas made up of windows. Some
windows are active only when you are online. Sometimes a window, or
aportion of awindow, changes function, depending on other options,
such as your operating mode.

GML Ultra Application Window

The application window, illustrated below, isthe basic GML Ultra
window. It provides the main menu for accessing the GML Ultra
functions and features. Refer to the Understanding Your Tools section
in this chapter for descriptions of the title bar and the main menu.

File Edit Defintions Module Diagram  Windows  Help

Title Bar Main Menu

Thiswindow is aways visble when GML Ultrais open, but you never
seeit alone. When you open the application, a New Diagram window
appears immediately after the GML Ultra application window opens.
When you are online, the Online Manager window also appears here.

Publication 1398-5.11 - February 1997



2-2  Before you Begin

GML Ultra Diagram Window

Diagram Editor Window

Publication 1398-5.11 - February 1997

The GML Ultra diagram window provides the workspace for using the
Diagram Editor to creste, edit, and test programs. It also provides
access to:

o al the menus and toolbars
o theblock palette, definitions menus, setting breakpoints, trandating
diagrams to script function, and the Online Manager

The illustration below shows a diagram window on top of the
application window

Controller

File Edit Dgfiniions Module Diagram ‘wWindows Help ‘

STARI.ULT
Ultra"Control Family

Block Library Module menu
STARTLULT Setting a program number of Run the program START.ULT
255 causes the Ultra Flus to
check parameters to determine
hich program to run. ™, Block Name
. .
Block Name / desc

ve text

Diagram Nam

Diagram Editor window

A new Diagram Editor window, illustrated above, appears each time
you open GML Ultra and each time you open a new diagram.

Y ou use the Diagram Editor to create, edit, trandate, and test your
GML Ultra application programs. Y ou can creste or edit programsin
this graphical environment, then transparently trandate them into their
native language.

Although several Diagram Editor windows can be open simultaneoudly,
only one can be active at onetime.
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Online Manager Window

Use the Online Manager to communicate with your motion controller.
The Online Manager window provides real-time communication with
the motion controller through the scripted program. It allows you to
exchange information and control processing. It aso provides a venue
to monitor and supervise the execution of commands and partia or total
programs. Tools (such as breakpoints) are provided for graphical
testing and debugging.

Two additional windows are available when you are online; the Trace
window and the Watch window

e Inthe Trace window, you can visually follow program execution.
GML Ultra highlights each block or module as the program in the
motion controller executes that block. For more information, refer
to the Trace Window section in this chapter.

In the Watch window, you can watch a command function as it
executes in a program. For more information, refer to the Watch
Window section in this chapter.

Accessing the Online Manager

To communicate with your motion controller:

1. From the menu bar, select Diagram. The Diagram menu appears.
2. Select Online. The Online Manager window similar to the

following appears, communication with the motion controller is
enabled.

Iiswmwwwnmwm

WOME_STOLULT o=

HOME_STOULT

| —
Look for home swiich not active] [Lised during l\'lﬂ;‘-? Off Jimnit switeh
1 L
: ] ®

5 -
1= g
¥, " ¥ e -
amE Bl
[P ALL OFF] [imert=t) [FarmeveRHVEL] moocc=eter)lf |2 CEMRT PR Belien  den
1| 0 r@ . p‘_%} | [Q wovesns  soghes  cearaves  changs REguma
FEwEECH) | [Forarvul=] [Famvit=-Hommandal]| bt d s} =
[Fr—— 7 ] Enter Setups Go_ | Pause | | Step || origiace =
{EP L \{@: ' | arigier
: | ' Upload Options | Trace | Resume] _Auto || cory
|Ertep= croegl | [T HewETAT=0N seniEad DiEGER At | HomeVel =
-- e v s [BERWD 7]
! ol 1 Lg § View mode [_Hormal i m‘ =
| 1 5 - mmm:|
[Fomeverd] ([FOeEn-oH || [CEW 0N o el host e
- "
(amewm |
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Moving the Online Manager Window

Y ou can move the Online Manager window to a more convenient place
on your screen.

To move the Online Manager window:

1. Click in the title bar and hold the mouse button down as you drag
the window to a new position.

2. Release the mouse button.

Note: Y ou cannot resize the Online Manager window.

Viewing Both Diagram Editor and Online Manager

Y ou can move easily between the Diagram Editor window and the
Online Manager window. If you click on your diagram while the Online
Manager window is open, the diagram moves to the front and the
Online Manager window moves to the back. We recommend that you
resize your diagram window so both windows are visible at the same
time, similar to the following:

HOME_STD.ULT =]

Ultra Control Family HOME_STD.ULT _ ¥ Resume

E fle Edit Definitions  Module Diagram  Windows  Hefp
=
a
o

7]

o
OME_STD.ULT

|l ==

a8

i 2]

= Bt
. " . Xecu!
Dlagram EdltDrWIndOW Feedhack C)&ange Reeetﬁms Redefine Motion

il au

Posiion  Geltings Jogs {moves =
continuously) the axis in

# & _m aspecified Direction ata
g At o 5 specified Speed. Choose
ear Aes ange esume
Dynamgwcs i - the Direction: Forward,

Enter Setups i‘ m‘ M [~ Single_Step_Enable_Flag =
Slew_Limit_Enabled_Flag
Upload Options | | Trace | Resume| | Auto_ | Soft_Enablc_Allowed_Flag
Download Diagram Abort Velocity Loop_Filter_Enable_Flag =

i Examine | Axis SERVO hd
View mode [Normal __ ~]

Exit Online

ESTOP

[ A

B

Wove Ais

Online Manager window

Download Completet
*

Hosoa

7 Microsaft word - Whsp.. | S8 Paink Shop Pra - [Cap7... | —yGAG-GML4WI_MANL

i Stan| FENARNforwindoms | SYCACamile\UnaU-Deo. |[5F GML

For information on using the Online Manager to communicate with
your controller, refer to the Going Online chapter.



Understanding Your Work Area  2-5

Trace Window

The Trace window looks smilar to the Diagram Editor window, which
it replaces when you are online. In the Trace window, however, each
block or module is highlighted as the program (partia or total) in the
motion controller executes that block, allowing you to visually follow
program execution. Tools such as breakpoints are provided for
graphical debugging.

The following graphic shows the Trace window as:

The first block executes;

JOGREWV.ULT Initiate Jog motion. Vait for release of key, Stop Jog maotion JOGREV.ULT

The second block executes:

DD
JOGREY.ULT [Initiate Jog mation)] |Waitf0rrse ofkey| [Stop Jog mofion. JOGREY.ULT

The third block executes;

JOGREVULT [Initiate Jog motion]  [Wait for release of key]  [Stop Jog motion] JOGREY.ULT

Thefirst block executes again:

D DD
JOGREV.ULT Initiate Jog motion. Wait for release of key. Stop Jog motion JOGREV.ULT
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Watch Window
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When working online, you use the Watch window to monitor a variable
as it executes in the program.

Onlinz Manager for JOGREY. ULT

[? + — =
Acceleratmn_ 500.0000 d
Home_Veloci 25.0000 3
Acceleratign 500.0000

s (tags) identified in the
Watch ltems dialog box.

Watch Window
Enter Setups | Go |Pause| Step| Acceleration -

- Acceleration_Feedforward_Gain
Upload Opt | Trace | Resume| _Auto | Analog_To_Digital_Converter
Download Diagraml Abort | Available_Program_Spaces A

i Ao SERYOD -
View mode [ MNormal ~] Examine | Axis

Installed Firmware: Exit Online |
3.ea

Download Complete?
Command: Jog Axis ESTOP
Command: Jog Axis

If you have not already identified the items you want to watch, adialog
box alerts you to do so. The following Watch Items dialog box is
similar to the one you use to select the tags you want to monitor.

Watch Items <]
Defined ltems Items to Watch
Filtered_Feedback VYelocity - Add 0 = Acceleration
Following_Error 1 = Home_Velocity
Following_Error_Limit | Ingert | |.-2 = Acceleration
Following_Error_Time
Gear_Position Removel

.~ Gear_Ratio

Hard_Reset Input_Word
Home_Offset

Home_Velocity

Host_Axis_ldentifier -

[ Singletem 7} Defines the data items which are -
Roei SERVOD ~ available for realtime manitaring via the
is [SERVO 7]

Online ManagerWatch Option. Data may -
| Save I Cancel
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Command Window

Script Editor Window

When you are working online, use the Command window to:
o View the command and/or response links with the controller.

e Execute block functions.

Online Manager for JOGREY_ ULT

A A n e
= e

Feedback Change ReselAxis  Redefine Motion
SEn Fault Position Seftings Jogs (rmoves 2
continuously) the axis in
aspecified Direction ata
coar R specified Speed. Choose
ear Axes ESLME o
Diynamiics Tove = the Direction: Farward,

Enter Setups | Go | Pausel Step | Acceleration -
Acceleration_Feedforward_Gain
Upload Options | Trace | Resume| _Auto [| anal g_To_Digital_Conwverter

Download Diagraml Abort | Available_Program_Spaces -
Examine | Axis SERVO hd

View mode [_Normal -]
T Exit Onli
Installed Firmware: E xit Online
3.88

Download Completet
Command: Jog Axis ESTOP
Command: Jog Axis

Some of you are comfortable identifying problems from the script

version of the diagram. Use the Script Editor to view and edit text files,
including script documents generated from GML diagram documents.

Note: Y our computer must be online to download a script.

,& ATTENTION: If you make changes to the script, they are not

converted back to the graphical diagram. Once you make a changeto a

program’ s script, you cannot go back to working in GML mode. We

suggest that you use script only for viewing, not editing.

To access the Script Editor window:

1. Make surethe diagram you want to trandate is active.

2. From the menu bar, select Diagram. The Diagram menu appears.

3. Select Trandateto Script. Upon successful trandation, a script
file smilar to the following appears in the Script Editor window.
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B4 NEW_DIAG.QPS

i ForFirrnware Ultra Plus 3.10 or later
TITLE "GMLPROG"
PGMTYPE=MAINPGM

 BEGIN MAIN MODULE MEW_DIAG ULT
MOVP=0 ; Mave Axis

ACCEL=4 ; Equation

KNP GM=4 | Khey

EMD

 EMD MAIN MODULE MEW_DIAG.ULT

Eimi

o]

For more information on using the Script Editor to view and fine tune
your program, refer Translating to Script.

Quick Reference to GML Ultra Windows

Work area Purpose Available Available
Off line Online

Application Window Access to the main menu for GML Ultra functions | v/ v
and features.

Diagram Window Workspace for using the Diagram Editor to create | v/ v
and edit diagrams.

Diagram Editor Window Provides functions and features to create and edit | v
diagrams.

Online Manager Window To communicate in real-time with your motion v
controller.

Trace Window Online, to monitor the sequence of blocks v
executing in a program. For debugging.

Watch Window Online, to monitor a variable as it executes in a v
program.

Command Window Online, to monitor a command and/or response v
link with the controller.

Script Editor window To view and edit text files, including script v v

documents generated from GML documents.
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Understanding Your Tools

Title Bar

Main Menu

Block Palettes and Libraries

The GML Ultratitle bar shows the name of your diagram along with
the size and close controls. Use the Title Bar to locate a diagram in the
window. If you have not yet named or saved your diagram, the diagram
is temporarily named New Diagram. Subsequent unnamed diagrams are
also named New Diagram. For example, when you open a new

diagram, you see the following:

Hew Diagram H=] E3

Refer to Naming Your Diagram, in the Working With Diagrams
section.

After you save a diagram, the name changes, similar to the following:
RUN_ULT 0]

Notee GML Ultraautomatically adds the .ULT suffix to the name of
your diagram.

The main menu is at the top of the window. It provides access to the
primary GML Ultra functions.

gEile Edit Defintion:  Module Diagram  *indows Help

Refer to Using the Diagram Menu for a description of each menu
option.

The colored building blocks are the graphical elements you use to create
adiagram.

For instructions on selecting and placing blocks in a diagram, refer to
the Working with Blocks chapter.

For a brief description of each block, refer to the Under standing Blocks
chapter.

For detailed information on blocks, refer to the GML Ultra Reference
manual.
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Block Palette

The on-screen palette shows the most recently used blocks.

Block Libraries

The Block Library varies depending on the type of diagram you are
building. There are three block libraries.

This specialized
module

Does this

Contains this
set of blocks

MODLULE

M ey Madule

Places a new blank module on the diagram.
You can use this module in two ways:

When you use this module once, it acts as the
container for the entire diagram. The control code
it produces is placed in the main program if you
do not define modules in the call table. For
example, a new diagram is really a New Module
block.

When you encapsulate or add a New Module
block to your diagram, a sub-routine is created
and a call to that sub-routine occurs with each
use.

All GML Ultra
blocks.

Places a new blank Scan Event Handler module in
the diagram.

Scan Event Handlers monitor the condition of
scan events. If the condition is true and the scan
event is enabled when scanned, the actions are
performed in parallel with program execution. You
can enable and disable scan events in the
application.

Blocks that are
relevant to scan
events.

ey Handler

Places a new blank Xkey Handler module in the
diagram.

Xkey Handlers perform their actions in parallel
with program execution. The keys on the Operator
Terminal marked X1 through X4 are special
purpose keys that, when pressed, cause the
execution of an Xkey Handler.

Blocks that are
relevant to Xkey
functions.
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Color Code for Blocks

GML uses color to group blocks by function.

Color

Function

Green

Initiate or change motion

Red

Stop motion

Yellow

Change setting or configuration

Brown

Affect program flow control

Pink

Provide 1/0O control

Violet

Provide operator interface functions

Light Green

Provide communications facilities

Light Yellow

Provide calculations, tables, and other similar
functions

White

Provide miscellaneous functions that are not
available in the categories above
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Chapter 3

General Procedures

This chapter contains step-by-step procedures for tasks you use
frequently while programming in GML Ultra. These tasks include the
following:

o Starting GML Ultra

e Creating new diagrams and scripts
e Opening diagrams and scripts

e Saving and naming a diagram

o Naming blocks and modules

e Printing diagrams and scripts

e Closing afile

e Exiting GML Ultra

Starting GML Ultra

To start GML Ultra, double-click on the GML Ultraicon.

The GML Ultra application window appears with a new, active,
unnamed diagram window.

Creating New Files

One of GML Ultra s time-saving features is its ability to use existing
diagrams to create new ones, and to save diagrams or parts of diagrams
for this purpose. Also, GML Ultra suppliesalibrary of generic
diagrams/modules that are designed for use in your diagrams.

You can create anew file in two ways:

e Select New Diagram or New Script from the File menu.

e Savean existing diagram or script with anew name using Save As
from the File menu.

Creating a New Diagram
When you have a diagram open, you can start to work on another. Y our
application is aready active — you just need a new Diagram Editor window
to build a new diagram. Use this option to open anew GML Ultra Diagram

Editor window in which you build a new diagram.

1. From the menu bar, select File. The File Menu appears.
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2. Select New Diagram. A new GML Ultra diagram window similar to the
following appears:

GHLULTRA

Use Preferences meni o choose
user Interface features]

Usc Definitions menu to define amy
necessary hantware aptions,
wariables and [0 for the Diagram!

Mirw Diagram

=

4

3 %
B Shont| P NARUR for Windowt | B Micsonctt Word - G| 3G GMLE | CatAGGMUMA | S3GAGGMLW M. [ GHLULTRA [Tazeam

For a detailed explanation of this window, refer to the Before You
Begin chapter.
Using the Diagram Menu

The diagram menu located at the top of the window provides access to
the primary GML Ultrafunctions.

gEile Edit Defintion:  Module Diagram  *indows Help

This menu | Gives you access to

File Standard Windows functions (such as open, save, print
and close) that apply to GML Ultra diagrams and files.
In addition it has one important GML Ultra function,
Preferences.

Use Preferences to set general program parameters
that remain constant in your application environment.
These parameters do not change unless you elect to
change them. You need not address this option if the
settings for your current diagram are no different from
your previous diagram.

Edit Options that pertain to the Diagram Editor and the
development of your diagram. Use this menu to make
normal editing changes (such as cut, copy, paste) to
your diagram as you develop it. You can also make
other types of edits, such as moving blocks.
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Creating a New Script

This menu | Gives you access to

Definitions Dialog boxes that you use to tell your computer about
your motion controller. The GML Ultra menus are
customized based on the information provided.

Module Options for encapsulating blocks into modules and
accessing module details.

Diagram Statistical information such as number of modules and
blocks in the diagram. Access to diagram functionality,
such as testing, online connection, translating to script,
and the find function.

Windows All open GML Ultra windows from which you can select
the one you want to view.

Help GML Ultra’s online help functions.

A script is the text equivalent of a graphic-based diagram. Use the New
Script option to write a program using script instead of using the
graphical interface.

IMPORTANT: We recommend that you use the New Diagram option
to develop new programs.

To create a new script document:

1. From the menu bar, select File. The File menu appears.

2. Select New Script. A GML script window appears.

GMLULTRA
File Edit Secrpt Windows Help

New Untitled

=] 3

=1 E3
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Opening Existing Files

Using the Script Menu

The Script window displays menu options pertaining to writing,
importing, and downloading scripts.

File Edt Scnpt Windows Help
This menu
option Provides access to these features
File Open new and existing diagrams and scripts, print
functions, and general GML Ultra system settings.
Edit Standard text editing functions.
Script Find/Replace.
Windows A list of active diagrams and scripts.
Help GML Ultra online help.

Opening a Diagram
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Y ou can access previoudy written and saved functional modules (saved

as diagrams) and entire diagrams to build your new diagram. When the

diagram opens, you can:

o Edit or further develop a previoudy saved diagram.

o Copy formatted blocks, modules, or larger portions of the diagram
for use in another diagram (a primary benefit of GML’s graphical
design structure.)

To access adiagram:

1. From the menu bar, select File. The File menu appears.

2. Select Open Diagram. The Open dialog box appears.
Open HER
File name: Folders: “
|’_ull | c:hultdemotultra _
auto.ult = e - ﬂl
detrome ut ) utdena Network.._|

home_std.ult

jogfwd_ult

jogrev.ult =

run_ult -
start_ult b

List files of type:

Drives:

|Files [=.ULT)

j I =) c: motion-c j
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Opening a Script

3. Locate the diagram file you want to open.
Note: Thefilemust havea .ULT extension.

4. Select the diagram you want by double-clicking on the name of the
file. The file opens and the Diagram Editor window appears.

Y ou can now:

e Make changesto the diagram.

e Copy portions or blocks.

o Convert the diagram to script.

o Download the diagram to your controller.

Use the Open Script option to open a saved script. You can then copy
all or portions of the script as you build your new program. When the
existing script opens, you can:

o Edit or further develop the existing script.

e Copy portions of the script for reuse in another script.

To access an existing diagram:

IMPORTANT: Once you convert a diagram to script, the procedure
cannot be reversed. The script text is the actual language used for the
motion controller program.

1. From the menu bar, select File. The File Menu appears.

2. Select Open Script. The Open dialog box appears with *.qps text

filesidentified the List files of type field, similar to the illustration
bel ow.

Open H
File name: Folders:
[.qps] c:hultdemotultra

Cancel |
-~ e -
{3 ultdemo Network. .. |
9 ultra
List files of type: Drives:
IFiIes [=.aqps] j I = ¢c: motion-c j

3. Select thefile you want.
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Editing GML Ultra Files

4. Select Open. The script file opens in the window similar to the

illustration below.

File Edit Scrpt “Windows Help

Ultra Control Family START.ULT
START.QPS M=l

TITLE "GMLPROG"

s BEGIN MAIN MODULE START.ULT
PGMMUM=255; Setting a program number of
STARTP=0M ; Run the program.

EMD

s EMD MAIM MODULE START.ULT

2 program.

LIS 2

Bl |

Y ou can now:

e Make changes to the script

e Select and copy portions of the script to another file
o Download the script
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It is common to make changes as you work on a diagram. Use the
following options on the Edit menu to make the changes.:

e Cutting blocks

e Clearing information

o Ddeting blocks

o Copying information

e Pasting information

e Selecting adiagram

o Duplicating part of adiagram
e Undoing an action

¢ Redoing an action

o Editing a script
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Making Changes to Your Diagram

All the tools you need to make changes to your diagram are available
through the Edit menu.

Cut, Clear, and Delete are Not the Same

This command Allows | Allows Allows
undo redo paste
Cut X X X
Clear X X
Delete X

Cutting Blocks from Your Diagram

To cut, or remove, selected information from your diagram:

1

2.

3.

Select the information you want to remove.
From the menu bar, select Edit. The Edit menu appears.

Select Cut. The information is removed from your diagram and
stored temporarily on a clipboard.

At this point you can either:

Ignore it and consider the information permanently deleted from
your diagram.

Paste the information into another diagram, or a different placein
the same diagram.

Undo the delete action to restore the selected parts.

Clearing Information from Your Diagram

Clear deletes the selected blocks, but does not put them on the clipboard
so it is not available for pasting.

To clear selected information from your diagram:

1

2.

3.

Select the block or blocks you want to clear. The blocks are
highlighted.

From the menu bar, select Edit. The Edit menu appears.

Select Clear. Theinformation is deleted from your diagram.

At this point you can either:

Publication 1398-5.11 - February 1997



3-8 General Procedures

Publication 1398-5.11 - February 1997

e Ignoreit and consider the information permanently deleted from
your diagram.
e Undo the delete action to restore the selected parts.

Deleting a Block from a Diagram

If you place a block in the Diagram Editor window and then change
your mind, you can delete it.

To delete a block:
1. Sdect the block.
2. PressDelete.

3. At thispoint you can either:
Ignore it and consider the information permanently deleted from
your diagram.

e Undo the delete action to restore the selected parts.

Copying Blocks

Y ou can copy any block or group of blocks aong with their associated
parameters. Copying has no effect on the original diagram, leaving the
selected blocks exactly asthey were. When you copy a module, the
copied information includes al the blocks, connections, parameters, and
other modules contained in the module.

The primary purpose of Copy and Paste isto alow you to repest
information in another location easily.

& ATTENTION: Not al theinformation is transferred.
e AXisnameis not transferred.
e Useof variablesis not transferred.

Y ou can copy information from one diagram and paste it into another:
e Diagram.

e Location in the same diagram.

To copy:

1. Select the information you want to copy.

2. From the menu bar, select Edit. The Edit menu appears.

3. Select Copy. Theinformation is stored on a clipboard.

Note:  The information remains on the clipboard until you
perform another Copy or Cut.
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Pasting Information into Your Diagram

The information that you want to paste can originate from either a Cut
or aCopy. GML Ultra alows you to paste the information multiple

times.
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To paste the contents of the clipboard in the same diagram window that
you cut or copied from:

1. Paceyour cursor a the location at which you want to put the
information.

2. Click the left mouse button.
3. From the menu bar, select Edit. The Edit menu appears.
4. Select Paste. The copied information appears in the diagram.
Note:  The information on the clipboard remains there until you
cut or copy something else, which then replaces the

previous information. The clipboard only holds one item at
atime.

Selecting a Whole Diagram at Once

This option selects dl the elements in the Diagram Editor window.
Select All is most often used in combination with other editing changes
to your diagram, such as aligning and spacing.

To select the entire diagram:

1. From the menu bar select Edit. The Edit menu appears.

2. Sdect Sdlect All. Every block, module, and connection is
highlighted.

Note: At this point the information is NOT copied.

Duplicating Part of Your Diagram

Duplicate creates an identical block or set of blocks in the same
diagram. Those blocks can then be moved to a different location in the
diagram.

To create an identical block or group of blocks:

1. Select the information to be duplicated. The block(s) are
highlighted.

2. From the menu bar, select Edit. The Edit menu appears.

3. Select Duplicate. A second block or set of blocks appearsin the
diagram. The new set is highlighted.

4. Drag the new blocks to the new location.



Saving and Naming a New File  3-11

Editing Your Script

Undoing the Most Recent Action

Y ou can undo an action if you make a mistake or change your mind.
Y ou only have one chance to undo and you must perform the undo
immediately after the action you want to undo.

To undo your most recent action.

1. From the menu bar , select Edit. The Edit menu appears.

2. Select Undo. The diagram returns to the way it was immediately
before your action.

Note:  You can undo only one action.

Redoing Your Last Action
To redo your last action:
1. From the menu bar, select Edit. The Edit menu appears.

2. Select Redo. Thelast action you performed on your diagramis
repeated.

Note: If you select Redo after an undo, the action you undid is
redone.

Note:  Undo and Redo go backwards one step.

Use the Script Editor window to view and edit text files, including
script documents generated from GML Ultra diagram documents.
Script Editor provides standard cut, copy, paste, delete, and
find/replace functions.

& ATTENTION: Changes to the script cannot be converted back
to the graphical diagram.

For more information on using scripts, refer to the Working with
Scripts chapter.

Saving and Naming a New File

Use the following procedures for saving files:

e Saving and naming a diagram
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e Saving changes to a diagram

e Changing a Diagrams name and location

Saving and Naming a New Diagram

Saving Changes to a Diagram

IMPORTANT: Save and name your new diagram, even though it is
empty.
The first time you save your diagram, you are required to:

o Namethediagram.
o Placethe diagram in a specific folder, in a specific location.

We recommend that you save any changes to the diagram (new blocks,
new modules, new connections, new parameter settings.)

To save changes to a diagram.
1. From the menu bar, select File.

2. Select Save. All changes since the last save are saved.

Changing a Diagram’s Name and Location

Naming a Block

Y ou can save the current diagram under a different name and/or in a
different location.
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When you first create a block, the description below it is generic. You
probably want to rename it using a descriptive name reflecting the
block’ s function within this program. When you place the block, the
description below it is highlighted.

To name ablock:

1. With theleft mouse button, click in the name area below the block.

4 ‘t@I F
Good Feed 1
[ DP -(-EDP You can alzo
] o i twpe up todlines

of test in addition
Good FE[% to the name.

2. Type adescriptive block name.
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Note:  You can type aname and up to four additional lines
describing the block. There is no word wrap, so press
ENTER after each line.

3. When you arefinished, click any blank areain the diagram. The

Naming a Module

block is released and the new name appears.

When you create a module, GML Ultra assigns it the name New
Module x.

[Mew Module|  [Mew Module 1] [Mew Module 2| [Mew Module 3

Note: Thefirst module, New Module, is counted as zero.

To make your diagram easier to identify, give the module a more
descriptive name:

1

Sdlect the box below the icon that contains the name. The box is
highlighted.

Type a descriptive name reflecting the combined functions
represented by the module.

MODLULE

Type a Unigque [dentifier
Wdd up to 4 additional lines
to describe the function of
the block.

& ATTENTION: Because GML Ultrausesthefirst lineto
identify modules, it must contain a unique identifier. For modules
the first line can be up to 32 characters long. For blocks, the first
line can be up to 64 characters long.

To document the functionality of the module within the diagram,
type up to four lines of additional information in this box.

Note: Press ENTER after each line.

Click on an area outside the module to desalect the module.
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Printing Files
Use the following procedures for printing:
e  Setting up the printer
e Printing adiagram
e Printing a picture of al diagram modules
e Printing apicture of select diagram modules
e Printing ascript
Setting Up Your Printer

To set up your printer:

1. From the File menu, select Print. A Print Diagram dialog box like
the following appears.

* All Modules ..~ New Diagram

" Selected Modules

" Print Details
[~ Print Definitions
[~ Print Index

l Print I

Cancel

Setup

2. From the Print Diagram dialog box, select Setup. A dialog box
similar to the one below appears. Complete the fields based on your
printer, your version of Windows, and other criteria

Print Setup

— Prinl

& er:

" Specific printer:

[currently HP Laserlet 4MY on Y%\Ab meq 1%pqg-meqg-mkt-hpdy2]

IHP Laszerlet 4MY on YWAb_meq 1\pg-meq-mkt-hpdv2

[

— Orientation

» % Portrait
" Landscape

Paper

Size:

|Letter81/2x11in

=

Source: |Auto Select

=

7] %]

Cancel

DOptions...

Metwork__. |

3. Select OK. The Print Diagram dialog box appears.

4. Sdect Print. The diagram and/or parts of the diagram print.
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Printing a Diagram

For a printed record of al or parts of your diagram, you can print:

Only the diagram

The diagram and all the modules

The diagram and some of the modules
Only the modules

Only some of the modules

For each selection, you can choose to print:

Details
Descriptions
An index
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To print your diagram:

1.

2.

From the menu bar, select File. The File menu appears.

Select Print. The Print Diagram dialog box appears.

Print Diagram

 All Modules .~HOME_STD.ULT, |

¥ Selected Modules g; Diagram module

. 53

Information Type |, g4 Modules

[ Print Details 1

¥ Print Definitions

¥ Print Index

Cancel | Setup |

Printing a Picture of All Diagram Modules

To print a picture of al diagram modules

1.

Select All Modules. All modules, including the top level module
(the diagram itself) are printed.

Modules are printed exactly as they appear on the computer screen
and each module is printed on a separate page.

Select the type of information you want to print about each module.
For a description of information types, refer to the table in the next
procedure.

Note: You can print only four pages for each diagram.

Sdlect the Print button.

Printing a Picture of Select Diagram Modules

To print a picture of select modules:

1.

Select Selected M odules. All the modulesin the diagram are listed
in the window (including the diagram itself).

From the module list, select the modules you want to print. A check
(~") appearsin front of the selected modules.

Modules are printed exactly as they appear on the computer screen
and each module is printed on a separate page.
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3. Select one or more information types you want to print about each
module. Use the information in the following table.

Fidd Description

Print Details To print a page describing the parameter
values for each block.

Note: Each block is assigned a numeric
identifier and is printed on a
Separate page.

Print Definitions | To print a page describing the module
definitions for each selected module.

Print Index To print an index containing a page
reference for each module that has been
printed.

4. Sdect Print.

Printing a Script
For a hard copy of your program script to edit or keep on file, print a
script as follows:
1. Convert your diagram to script.
2. From the File menu, select Print. The print function begins. Status
dialog boxes similar to the following appear. The script prints.
Printing Printing
JOGREY.QPS EXHOME.QPS
[Finishing Page 1] [Ending Document]
Closing aFile

You can close afile at any time. Y ou need not be finished with the diagram.
The system saves whatever you have completed. Use the following
procedures:

e Closing afile before saving it.

e Closing afilethat is saved and named
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Closing a File Before Saving It

A diagram is considered new until it is saved. Usually, you name a
diagram when you first save it. If you close afile without saving it,
your work islost.

To close adiagram:

1. From the menu bar, sdlect File.

2. Select Close. The following dialog box appears.

GML ?

Save changes to New Diagram
before closing?

Cancel

| e |
No |

3. Select Yes. The Save As dialog box appears. The nameis
highlighted in the File name field.

Save As ]
File name: Folders:
Mew Diag c:\windowshprogr._Aultdemo

Cancel |
new_agml - et -
newer gnt 3 windows Natwor... |
old_gml 5 programs
test_a.gml {29 allen-~1
5 ultdemo
- =5 ultdemo ¥
Save file as tppe: Dnives:
|Files (~.GML) =l | = c: motionc =l

4. Inthe File name field, type a new file name.

Save As HE

ile name? Folders: Location
Test_B| } |

c:\windows\programs. . ultra

— [ e== |
test.gml — ot =

iy windows Network.. .. |
5 programs

4 allen-"1
5 ultdemo
- & ulra ¥
Save file as tppe: Dnives:
|Files (~.GML) =l | = c: motionc =l

5. Confirm the path where the file is saved.
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6. Sedect OK. Thefileisnamed, saved, and closed. The GML Ultra
window appears with the new name in four places: the diagram
Title Bar, the module list, and beneath the sTarT and Enp blocks.

=] E3

If other files are open in GML Ultra, they appear when the current

file closes.

Closing a File Already Saved and Named

Normally, you have named your diagram, and saved it periodically
during the diagram development process.

To close afile.

1. From the menu bar, select File. The File menu appears.

2. Sdect Close. Thefile closes.

If other GML
Ultrafilesare

This happens

Open

They appear when the current fileis
closed.

Not open

The window is blank.

Exiting GML Ultra

1. From the menu bar, select File. The File Menu appears.

2. Select Exit. GML Ultra checks all open documents for changes and
asksif each changed document should be saved before quitting.

3. The GML Ultra application closes.
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Note: To close only afilewithin the application, select Close, not
Exit, from the File Menu.
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Chapter 4

Working With Blocks

To create a program or diagram in GML Ultra, you place blaocks
representing program functions between the and
blocks. These two blocks are always present in the diagram and cannot
be deleted. Y ou generally add blocks left to right in the Diagram Editor
window. Y ou then connect the blocks to show the flow of program
functions. Y ou can move blocks around and change their connections,
which changes program flow. Y ou can simplify complex diagrams by
grouping (encapsulating) several blocks together, then giving the
module a name that describes the group’s function.

To make working with blocks easier, we recommend that you:

e Try to have block connections flow from left to right or up to down.

e Limit the number of blocksin the work space to ten or less.

e Try to keep your diagram on one screen so that you don't need to
scroll to see parts of it.

This chapter covers:

e Thephysical aspect of blocks, such as selecting, moving, and
naming.

e Using blocks to define functions for your diagram and using the
Expression Builder.

Selecting and Positioning Blocks on the Diagram Editor Window

Using the Diagram Library

There are two ways to select and position blocks in the Diagram Editor
window:

o Sdlecting ablock from the Diagram Library.

e Picking and placing a block from the block palette.

The Diagram Library contains al available blocks for your motion
controller.

To access blocks from the Diagram Library:

1. Atthefar left of the block palette, select the Library Browser
block.
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Using the Block Palette
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Mew Diagram

] ] el
Feedback Change Reset Axis Redefine
Gain Fault Position

Resume
hiove

Stop Jog

Qutput Set Timer i
Input Timeout

Walt far Wiait Far IfTimeaut  IfWarning
Registration  Condition

Motion
Settings

Gear Axes

Disahle
Gearing

Registration

Iflnput

Cancel I

Choose the desired
move Type: Absolute,
Incremental, Velocity
ar Custam from the
pop-up menu and
values ar
expressions forthe
desired Position or
Distance and Speed.
hove type include:

Note: More blocks are available by diding the scroll bar down.

2. Select ablock. The block is highlighted and a description of the
block’ s function appears in the text area on the right.

Note:  Inthe example above, the Move Axis block is selected.

3. Select the Select button. The Diagram Editor window appears and

the cursor changes to afinger.

4. Position the cursor and click the mouse button. The salected block
appears in the Diagram Editor window.

Recently used blocks appear in the block palette — the string of colored
function blocks you see across the top of the screen.

This palette is useful when you need to reuse a block repeatedly. The
most recently selected block is positioned in the next block that has not

been used, starting after the New Module block.

To select ablock from the toolbar and position it using pick and place:

1. Hold the pointer over the desired block.

2. Sdect the block.
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Manipulating Blocks

Note: Do not hold down the mouse button.

3. Placethe cursor into position in the Diagram Editor window.

4. Click and release the mouse button. The block appearsin the
diagram.

Using the Cursor

Connecting Blocks

Most blocks and modules, including the START and END blocks, have
input and output nodes. The diagram must start at the START block. It
also must have connections drawn from an output node of one block to
the input node of another. The diagram usually ends at the END block,
but does not need to.

When you build a diagram, the cursor acts as three separate tools:
e A pointer allows you to select and move blocks.
e A soldering iron allows you to connect blocks.
e A wirecutter allows you to remove connections.

To connect blocks and modules:

1. Move the cursor to the desired output node. The cursor changes
from a pointer to a soldering iron.

STRARTHE

Mew Diadram 0o Feed

2. Press and hold the mouse button.

3. Dragthe soldering iron to the desired input node or anywhere inside
theicon. Asyou drag, a green line representing the connection is
drawn.

4. When the soldering iron isin the appropriate location, release the
mouse button. The connection is complete.

STAET

MNew Diagram Co Feed
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Moving Blocks

Y ou can drag blocks, including the START and END blocks, anywhere
in the diagram. Their connections remain no matter where you move

them.
Mew Diagram Mew Diagraml

i

Show Axis Status

Move Auis

Showing the Connection Lines

Use the Diagram Drawing option (select Preferences from the File

menu) to show connection lines:

e Ontop of blocksto help keep track of connectionsin the
foreground..

e Underneath blocks to show blocksin the foreground.

Disconnecting Blocks
To cut a connection:

1. Move the pointer to a connecting line. The cursor changes to awire
cutter.

Note:  You can only cut horizontal connecting lines.

.
Mew Diagram

2. Click your left mouse button. The connection is cut.

In some cases, when you have a connection that loops back to an earlier
block in the diagram, you could want to move a vertical connection to
avoid other blocks. To move lines:

1. Placethe pointer on the vertical connecting line. A double arrow

@ .

=TART

replaces the pointer, SAMPLE F.&ML
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2. Pressthe left mouse button, drag the connection to the desired
position and release.

Making Changes to Your Diagram

Selecting All

Duplicating a Block

Adding aBlock

All Edit menu options pertain to the Diagram Editor window. Y ou use
this window to make standard editing changes to your diagram, such as
cut, copy, paste. Descriptions of these options are in the General
Procedures chapter.

You also use this menu to select editing features that are specific to

GML Ultra, such as moving blocks and accessing block parameters.
These options are described in this section.

Use the Select All option to select all the elementsin the Diagram
Editor window. This option is often used with other editing changes to
your diagram, such as aligning and spacing.

To select the entire diagram, select Select All from the Edit menu.

Every block, module, connection, property, and parameter is
highlighted.

Use Duplicate on Edit menu to make a copy of an existing block ina
diagram.

To duplicate a block:
1. Select the block you want to duplicate.
2. From the File menu, select Duplicate.

3. A copy of the selected block appears next to the original block.

You add a new block to adiagram by sdlecting it from the Diagram
Library. You can display the Diagram Library in two ways:

1. Click onthe Library Browser — the first block on the left.
2. From the File menu, select Add.

3. Move the cursor when you want to add a block.
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Replacing a Block

Inserting a Block

Grouping Blocks
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4. Click the left mouse button. The block is added.

Y ou can quickly replace one block on the diagram with another block.
To replace a block:

1. Onthediagram, select the block you wish to replace.

2. From the File menu, select Change Block. The Diagram Library
appears.

3. Select the replacement block; in the diagram, it replaces the original
block.

Use the Insert Between option to insert a new block between two
existing blocks.

To insert a block:
1. Onthediagram, select the two existing blocks.

2. From the File menu, select Insert Between. The Diagram Library
appears.

Note: The Insert Between option is disabled (gray) until you select the
two blocks.

3. From the Diagram Library, select the block you wish to insert. The
new block appears between the two selected blocks.

You can treat a group of blocks as a unit by placing atemporary box
around them. They can then be manipulated as a group.

To group blocks:

1. Placethe blocks so you can draw a box around them without
including other blocks.

2. Placeyour cursor at the upper left of the group.
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Swapping Blocks

3. Pressand hold the left mouse button and drag it to the lower right
of the group. A box is drawn around the group.

8

| M ove Axiz || Digzable Gear1 Show Program Statu$|

_________________________________________________________________ N

4. Release the mouse button. The blocks are highlighted.

Y ou can now work with the block group as a unit. For example, you
can move (as shown above), cut, or encapsulate the blocks as a group.

For more information about encapsulating blocks, refer to the
Encapsulating Blocks section.

Use the Swap Blocks option to swap the location and connections of
two selected blocks. The blocks need not be connected.

In the example that follows, the Control Settings block is swapped with
the Output block.

Thisisthe current position of the blocks.

&

| Control Settings | | On'watch | | O tpt |

To swap two selected block positions in a diagram:

1. Select one of the blocks to be swapped by selecting it with your left
mouse button. It is highlighted.

| Control Settings | | Orwiatch | | Clutpt !
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Aligning Blocks
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Select the second block to be swapped by holding down the Shift
key and clicking the second block with your left mouse button. You
should now have two selected blocks.

From the Edit menu select Swap Blocks, The blocks switch
positions.

o A
=
Qutput | On ' atch ” Contral 5 ettinﬂ

Click your left mouse button in another area of the pane to clear the

selection.
)
| Dutput| | On 'W'atu:h| | Cantrol Settingsl

Use the Align Blocks option to align blocks on avertical or a horizontal
grid.

The Align Blocks option affects either:

e Theentire Diagram Editor window pane (you do not need to
select anything). Thisisthe default.
e Only the portion of blocks that you select.

To dign the entire diagram:

1

2.

From the menu bar, select Edit. The Edit menu appears.

Select Select All. All the blocks and modulesin the diagram are
selected.

[5TART]

Mew Diagram] 3l Mew Diagrami

Show Input Status

From the menu bar, select Edit. The Edit menu appears.

Select Align Blocks. The selected blocks aign.
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Spacing Blocks

Snapping to the Grid

=&
[5TRRT] =

Mew Diagr| Show Input Status Olutput On'Watch| | Control Settings | | Equation Mew Diagram1

Blocks that are evenly spaced are easier to read. When a diagram
becomes cluttered and blocks overlap, it is time to space the blocks and
modules so you can keep track of what you are doing.

To space blocks for readability:

1. From the menu bar, select Edit. The Edit menu appears.

2. Select Select All. The entire diagram is selected.

e
Mew Diagram1

Contral Settings

3. From the menu bar, select Edit. The Edit menu appears.
4. Select Space Blocks.

5. Click your left mouse button in another area. The diagram selection
is cleared and the blocks are uniformly spaced.

START]

New Diagraml

New Diagram?

s

, Control Settings
i
DD Show Input Status

Note:  You can Align Blocks at thistime for optimum readability.

Y ou define how you place blocks in the diagram by using the Snap To
Grid option in the Preferences dialog box. GML Ultra divides the
diagram into invisible horizontal and vertica lines. The horizonta grid
is set for 114 the size of ablock and the vertical spacing is set for (12
the size of a block.
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Y ou can specify that blocks be aligned to the nearest horizontal and/or
vertical grid line when placed in the diagram.

Below is an example of a diagram aigned with horizontal grid snap.
Note that functions and operations can flow to an additiona row (or
rows) of blocksiif required.

e im}—{8} -5} )

FEEOER.GML [Home fxis]  [Culputci] DoFeed  [Duiput O

g} -7 b

[Dulput O FEEDER. ML

Accessing Block Information

Y ou can access information specific to a block in two ways.

To access block information from a menu:

1. Select ablock.

2. From the menu bar, select Edit. The Edit menu appears.

3. Select Block Information. The dialog box for that block appears.

4. Examine or change the parameters that have been set for that
function block.

To access block information from the diagram:
1. Paceyour cursor over a block.

2. Double-click your left mouse button. The dialog box pertaining to
that block appears.

3. Examine or change the parameters for that function block.

Setting Block Function Parameters

Most block parameters are defined during the setup procedure. Once a
block has been added to a diagram, you can enter or change parameters
specific to that block function and that diagram through the block’s
dialog box. For example, you often access a block’s dialog box during
the tuning and testing procedures.

To define function parameters in a block:

1. Double-click on ablock. A dialog box appears.
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2. Select or define the parameters that apply to your diagram.

3. Select OK. The defined parameters are saved. The dialog box
closes and the Dialog Editor window appears.

Using Mathematical Expressions as Values

Understanding Expressions

Expressions are formulas of variables, constants and functions that can
be used in place of a numeric parameter.

Although you can type a number, expression, or variable directly into a
field, you can aso use the Expression Builder to build an expression.
The Expression Builder includes a calculator keypad, alist of special
operators, and easy accessto lists of all variables, constants, and
functions that can be used in expressions.

This section describes the process for entering valuesin fields. For a
detailed description of the Expression Builder, refer to the Expression
Builder chapter in the GML Ultra Reference manual (Publication 1398-
5.12).

Sometimes, you need a numerical value or expression to define a
parameter for ablock. A value can be a single constant, avariable, an
array reference, afunction, or any combination in the form of a
mathematical calculation.

You can either enter an expression string directly in the field or build an
expression by sdlecting items from the lists in the lower |eft corner of
the Expression Builder. In GML Ultra, all operators are of equal
precedence and compute in left to right order. Use parenthesis to change
precedence. Y ou can nest operators up to 25 levels deep.

Arrays or indirect variable references can be incorporated in any
expression. You can access an array through the Indirect Variable
system function. The pointer or index to an array or indirect variable
reference can be any valid expression.
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Using the Expression Builder

The Expression Builder is a specialized calculator for constructing
mathematical expressions (function value parameters) in GML Ultra
blocks. Y ou create your value or calculation in the Expression Builder
dialog box, and then automatically fill in adata entry field with that
value by selecting OK.

The Expression Builder consists of:

o Constants

e System functions

e A caculator key pad

e A list of expression operators

e Interna (system) variables

o User-defined variables

e Anedit box for building the expression

To use the Expression Builder:

1. Inany field requiring a numeric value, highlight the value or click
inthefield.

2. From the menu bar, select Edit. The Edit menu appears.
3. Select Build Expression. The Expression Builder dialog box

appears. If the Expression Builder dialog box does not appear, you
cannot build an expression in the field you selected.

Block for which expression is being built
Expression Calculator

Exgiession Builder

Value =

Average_Current +
Edit Window
Radio button for selecting variable category 3

*+ System Variables and Flags

© User Yariabies and Flags

ON | 7
OFF |4

" System Functions
© Inputs _Outputs

-

9| +|gll + =
= -
3

= (Mo | e

Acceleration L 2 ~ur, . /22
Acceleration_Feedforward_Gain

Analog_To_Digital_Converter
‘ Average_Current

Average Current_Fault _Setpoint Insert |
Cancel |

4

Predefined expression for
the selected variable function Operators
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Building an Expression

Use the procedures below to select appropriate items from the lists to
build an expression.

Adding System Variables and Flags

1.

Select System Variables and Flags. Theradio button is
highlighted and the predefined el ements for that category appear in
thelist.

Select the expression. Scroll to see al the variables.

Select Insert. The variable isinserted into the expression.

Adding User Variables and Flags

1.

2.

3.

Select User Variables and Flags. The radio button is highlighted
and the predefined elements for that category appear in the list.

Select the expression. Scroll to see dl the variables.

Select Insert. The variable isinserted into the expression.

Note: User Variables and Flags must be predefined. Refer to the

GML Ultra Getting Started manual (Publication 1398-5.10).

Adding System Functions

1.

Select System Functions. The radio button is highlighted and the
predefined elements for that category appear in the list.

Select the expression. Scroll to see al the variables.

Select Insert. The variable isinserted into the expression.

Adding Inputs/Outputs

1.

Select Inputs/Outputs. The radio button is highlighted and the
predefined elements for that category appear in the list.

Select the expression. Scroll to see al the variables.

Select Insert. The variable isinserted into the expression.
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Note:  Inputs/Outputs must be predefined. Refer to the GML Ultra
Getting Started manual.

4. Select Save. The expression is copied to the block’sfield.

Adding Operators

Select an expression operator from the list. The operator is inserted
automatically into the expression.

Adding Numerals

Sdlect a number from the calculator. The number isinserted
automatically into the expression.

Using Variables, Constants, and 1/O User Variables
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You can either build expressions from scratch or you can use
predefined values for the expressions you build in the Expression
Builder. There are two types of predefined values:

o User-defined variables

e System-defined variables

User-Defined Variables

A user-defined variable (such as a constant, a discrete input or output),
must be defined before it appears as a selection in the lower window.
You usualy define these as needed.

Refer to the GML Ultra Getting Started manual for more information
on defining variables.

System-Defined Variables

The Expression Builder offers numerous system variables and system
functions based on your system preferences and controller
configuration. Y ou can select the type of variable you want by

selecting the appropriate radio button. The related system variables then
appear in the list window below.

Example 1: System Variables

When you select System Variables, the predefined system variables
appear by name in the list window. Use the scroll bar to view al the
variables.



Using Mathematical Expressions as Values

4-15

ystem Variables and Flags
er Variables and Flags

Acceleration
Acceleration_Feedforward_Gain
Analog_To_Digital_Converter
Average Current
Average_Current_Fault Setpoint

Example 2: System Functions

The example below shows the System Functions that are defined by

GML Ultra

" System Variables and Flags
" User Yariables and Flags
wstem Functions
puts _Outputs

Endqder 1 _Counts_To_Units
Encodgr_2 Counts_To_Units
Integer

Units_To_Encoder_1_Counts
Units_To_Encoder_2_Counts
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Chapter 5

Working with
Diagrams

Diagrams are the graphical equivalent of scripted programs. Y ou can
create origina programs or copy and paste parts of existing diagrams
into your new diagram.

Creating New Diagrams

Each time you open GML Ultra, the GML Ultrawindow appears,
ready for you to begin developing a new diagram.

o f .
;l Ui

] -
5 T
%

Ly

3 Diagram Editor

=

Mste] 10 == | By Hemn et e [[FEM i

Creating a New Diagram

To create a new diagram, select New Diagram from the File menu. A
new window appears with atemporary name. Rename it as you wish.

Notee When GML Ultrais open, do not start a new diagram by

selecting the icon from the program window. This would result
in two GML Ultra applications running at the same time.

Editing Your Diagram as you Build It

All the options in the Edit menu pertain to the Diagram Editor window.
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For information on standard editing features - such as cut, copy, and
paste - refer to the General Procedures chapter.

For information on block editing features that are specific to GML
Ultra, refer to the Working with Blocks chapter.

Working with Finished Diagrams

Accessing the Diagram Menu

Once you have designed a diagram, the Diagram menu provides access
to:

The Find feature.

Diagram statistics.

The Online Manager window.

Diagram testing.

Trandation from graphical design to script.

Depending on previous options and current selections, some options can
be inactive and appear gray. Only the active options appear black.

From the menu bar select Diagram. The Diagram menu appears.

B

Find again
Djagran Info...

Online...
Breakpaint....
Test Diagram

Translate ko Script

Finding a Specific Block or Parameter
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The Find option on the Diagram menu allows you to search for text in
the current diagram or script file.

To search for text:

1. From the Diagram menu, select Find. A dialog box similar to the
following appears.
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FIND BLOCK

 in block's name
" in block's parameters
" Break Point

Look for:

Cancel |

2. IntheFind area, select the type of search.

3. IntheLook for: field, enter the text you are looking for. Y ou can

enter up to 255 charactersin thisfield.

4. Sdect the Find It button. GML Ultra searches for the text and

displaysit if it islocated.

Finding the Same Block or Parameter Again

Diagram Information

Use the Find Again option on the Edit menu to repeat a search you just
completed using the Find option.

Use the Diagram Info option to display the number of blocks and
modulesin the current diagram.

To display thisinformation about the current diagram from the
Definitions menu, select Diagram Info. A GML Info dialog box similar
to the following appears, displaying the information.
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File Edit Defintions Hodule Diagram Windows Help

RUN_ULT
Control Family
i 7

RUM.LILT  [Clear Display] Frompt Operator| Current Program is defauli]

GML Info

This diagram contains 0 modules
and 12 function blocks.

el Frogram Numker] [Btart= ON DD
Clear Display) RUMNULT

Testing Diagrams

This option alows you to test your diagram for valid trandation into a
script for the selected motion controller, including tests for valid block
parameters and block connections. If GML Ultrafinds an error, a
window appears, describing the error and identifying the block where

the error occurred.

Note: Testing diagrams is not the same as testing programs.

To test your diagram for valid trandation to script:

1. From the Diagram menu, select Test Diagram. If one or more

errorsis present, the first of the warning messages appears, similar
to the following:

gmi =

yvarning: Block has no Input Connection.
Block: hultit=zk.gml

2. Select OK. GML Ultraautomatically highlights the offending
block. If the error is a parameter within a block, GML Ultraaso
automatically opens the block and presents the dialog box with the

parameter fields.
3. Fix theerror.

4. Retest by repesating steps 1 through 4. When no more error
messages appear, you have completed a successful test.

Publication 1398-5.11 - February 1997



Accessing the Online Manager  5-5

IMPORTANT: A successful test indicates that the diagram trandates
to avalid program, not that the motion controller operates your
machine flawlesdly.

Accessing the Online Manager

Inserting a Breakpoint

Select the Online option to access the Online Manager.

For more information about the Online Manager, refer to the Going
Online chapter.

Use the Breakpoint option on the Diagram menu to set or clear
breakpoints. Breakpoints are set and cleared from the Diagram menu
but you must be online to set a breakpoint.

Breakpoints can only be set after the diagram is downloaded. The
diagram must be downloaded every time a change is made to the
diagram.

1. From the menu bar, select Diagram. The Diagram menu appears.
2. Select Online. The Online Manager window appears.

3. Todisplay the Breakpoint Control dialog box, select the block
where you want to set a breakpoint.

4. Download the current diagram.
5. Select Breakpoint from the Diagram menu.

6. Set or clear the breakpoints by selecting the appropriate radio
button.

A block with a breakpoint set has a black validation check mark.

Documenting Your Diagram

Documentation provides a place to record information about a specific
diagram.

To document information about your diagram:
1. Select the desired diagram from the Windows menu.

2. From the Definitions menu, select Documentation. The Diagram
Documentation dialog box appears.
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Diagram Documentation

Application ID

‘enterID string |

Application comments:

You can type anything you want in
this space.

Remember - this is the DIAGRAM
documentation hox, notthe
MODULE documentation box.

There iz no formatting available

in this area, just basic text. Mo
spellcheck. Mo tabs. Mo bold.

I Save I Cancell

3. Typeyour information.

4. Select Save. Theinformation is saved and the dialog box
disappears.

Accessing Previous Documentation
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When working with a diagram, or a module from another diagram, you
can look at notes or comments the author made. Y ou can also add your
comments.

To view or document information about this diagram:

1. From the menu bar, select Windows. The Window menu appears,
listing the open diagrams. The active diagram is checked.

File Edit Definitionz  Module  Diagran Qe

Mew Diagram Mews Diagram
[V} JOGPWDLULT

JOGPWD.ULT ELUNLULT

Ultra Control Family AUTOULT

2. Select the diagram you want to access. That diagram is active.

3. From the Definitions menu, select Documentation. The Diagram
Documentation dialog box appears.

4. Change, add, delete, or copy the text in the dialog box.

5. Select Save. Theinformation is saved and the Dialog Editor
window appears.
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Using Preexisting Modules to Create Diagrams

Using a Preexisting Module

Sometimes a diagram, or part of adiagram, is very similar to one
already created. Y ou can recycle part of adiagram (usually a module)
for use in your new diagram.

IMPORTANT: In GML Ultra, you can use files with the
.ULT extension. However, you cannot use files with the
.GML extension.

Modules are especialy convenient tools to recycle commonly used
configurations. Modules can be very complex and their creation can be
time-consuming.

The process for using preexisting modules, or parts of diagrams,
involves copying and pasting.

To find, copy, and paste a preexisting module:
1. From the menu bar, select File. The File menu appears.

2. Select Open Diagram. An Open dialog box appears, similar to the

following:
Open

Laak in: I =3 Diagrams :J i |‘='_>i<I
=] 1394.gml =] Diilrd. gl =] Multadd. gml =] Slipcomp.c
@!—\Hislink.gml @ Diualreg.gml @ kA uiltitzk, gral irner. gril
@ Benchmrk.gml @ Flthindlr. gl @ Packlabl.grl
@ Coilwind. gril @ Fluzhear.gml @ Pickplac.gml
@ Carvweyor. gl @ Irtzdema. gral @ Sheeter. qml
@ Datarec.gml @ Libramy. gml @ Simpfeed. gml
1| | 1
File hame: |Timer.gml Open & I
Files of type: IGML Diagram Files [*.grl) j Cancel |

3. Highlight the diagram you want to use. Select Open. The diagram
opens and becomes active.

Note: A diagram can be an entire program or it can be just a
module.

4. Select the module you want to copy. The module is highlighted.

Note: It isnot necessary to open a module to copy and
useit.
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Using a Preexisting Diagram
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10.

11.

12.

From the menu bar, select Edit. The Edit menu appears.

Select Copy. The module and al its blocks, connections, and block
parameters are copied.

From the menu bar, select Windows. A list of open diagrams
appears.

Select your new diagram by name or number. That new diagram
becomes active.

In the Diagram Editor window of the new diagram, place your
cursor where you want to insert the copied module.

From the menu bar, select Edit. The Edit menu appears.
Select Paste. The module is pasted into the new diagram.

Note: You can change settings now, later, or keep the module as
iS.

Continue adding blocks and modules (new or existing) to complete
your diagram.

Y ou can copy and paste an entire preexisting diagram (usualy a
module) into a new diagram. Y ou can then use it asis, or modify parts
of it.

To Copy an Entire Diagram

1

2.

From the menu bar, select Edit. The Edit menu appears.
Select Select All. The entire diagram is highlighted.
From the menu bar, select Edit. The Edit menu appears.
Select Copy. The diagram is copied to the clipboard.

From the menu bar, select Windows. A list of open diagrams
appears.

Select your new diagram by name or number. That new diagram
becomes active.

In the Diagram Editor window of the new diagram, place the cursor
where you want to insert the copied module.

From the menu bar, select Edit. The Edit menu appears.
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10.

To

10.

11.

12.

13.

Select Paste. The module is pasted into the new diagram.

Note:  You can change settings now or later, or keep the module
asis.

Continue adding blocks and modules (new or existing) to complete
your diagram.

Copy Part of a Diagram
From the menu bar, select File. The File menu appears.

In the Diagram Editor window, place your cursor at the upper left
corner of the area you want to copy.

Press and hold the left mouse button.

Drag the cursor to the lower right corner of the area you want to
copy. A dotted rectangle surrounds the area.

Rel ease the mouse button. The selected portion of the diagramis
highlighted.

From the menu bar, select Edit. The Edit menu appears.
Select Copy. The selected portion is copied to the clipboard.

From the menu bar, select Windows. A list of open diagrams
appears.

Select your new diagram by name. That new diagram becomes
active.

Place your cursor in the Diagram Editor window of the new
diagram at the place where you want to insert the copied module.

From the menu bar, select Edit. The Edit menu appears.
Select Paste. The module is pasted into the new diagram.

Note:  You can change settings now, later, or keep the module as
iS.

Continue adding blocks and modules (new or existing) to complete
your diagram.
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Converting a Diagram to a Script

Before you perform a download, you could view a script to identify
problems.

IMPORTANT: Changes made to a script do not convert to changesin
the corresponding diagram.

To translate your diagram:
1. Make sure the diagram you want to view is active.
2. From the menu bar, select Diagram.

3. Select Trandateto Script. The script appears in awindow similar
to the following.

b

Eaz

FR=
Fa="Application 10"

[B33=0]:[B45=0):[B44=0:[B 45=0] (B 48=0]: (B 29=0]:[B53=0]
(D0Y =2 [B{0b5=0]

[D40r48=E):[D0k459=3]

[D40rE0=4):[D0kE1=0]

(D40} 29=E)[D10}F30=3) FP{0}="inches": FPS{0}="Inches"
(D113 =21[B{113=0]

(D ME=E}D{1}45=3)

(D1 150=41{D {1 )51 =01

[C1}29=E) D1 }30=3). FP{1 }="inches": FPS{1}="Inchas"
[C{4+31=0]

Fe[000.0]

Fe[1.0.0]

Fe[2.0.0]

F[30.0]

Fe4.0.0]

FeB,0.0]

F[B.0.0]

F[F.0.0]

L0

U

EHD HEADER

HA{O}

Y ou can easily switch between the script window and the diagram
window to make changesin the diagram because they are both
open.
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Creating a New Module

Working With Modules

A module is one block made up of several related blocks. These blocks
together comprise either alarger function or related functions. Using
modules alows you to hide detail and save space. Y ou can duplicate,
copy, move, connect, and encapsulate a module just like other blocks in
the diagram.

Using the Block Palette

There are four ways to create a module:

o Select the New Module block from the main Block Palette.
e Add amodule from the Block Library.

e Add amodule from the Edit menu.

e Encapsulate several blocks.

Use this method when you want to creste a diagram by starting with a
high level idea. For example, each module might be a major program
function, such as startup or setup. A new module is empty when
selected from the palette. Y ou can add blocks, block parameters, and
connections later.

To create anew module;

1. From the Block Palette, select (click and release) the New Module
block. The block attaches itself to the cursor until you placeit in
the Diagram Editor.

File Edit Defintions Module Diagram  Windows Help
Mew Diagram

Mew Diagram

Mewy Diagrarm Mlew Module
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Using the Diagram Library

Using the Edit Menu
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2. Place the New Module block in the Diagram Editor window by

clicking again.

3. Name the block. Add appropriate blocks and connections later.

Thefirst icon in the block palette isthe Library Browser. Select this
icon to display all available blocks for the ULTRA Plus controller.

To access the Diagram Library:

1. Sdect the
appears.

Registration
R

Set Timer Wait for If Timeout
Timeout

ait for Eguation
Expression  Expression

Loop

Fhey

M* icon. A Diagram Library similar to the one below

i
Cancell

Clearthe operator
terminal screen.

2. Usethe scroll bar to find the New Module block.

3. Select the New Module block. It is highlighted.

4. Inthe Diagram Library window, select Select. The Diagram Editor

window appears.

5. Point to the location where you want to place the block.

6. Click and release your cursor. The New Module block appears.

To add a new module block using the Edit menu:

1. From the Edit menu, select Add. The Block Library appears.

2. Scroll to find the New Module block.

3. Select the New Module block. It is highlighted.



Creating a New Module  6-3

Encapsulating Blocks or Modules

Select Select. The Diagram Editor appears with the cursor looking
like a pointing hand.

Point to the location where you want to place the New Module
block.

Click and release your cursor. The New Module block appears.

Y ou can ssimplify the structure of your diagram by combining (or
encapsulating) several blocks or modules into a single module. Y ou can
easily reverse this process by unencapsulating the module. Refer to the
Unencapsulating a Module section.

To create one new module by encapsulating several blocks and/or
modules:

1

Position the blocks that you want to include in the new module so

that:

e They are next to each other, and

o Unwanted blocks are excluded when you select the desired
blocks.

Hold down the mouse button.

Drag arectangle around the files you want to select.

-
Mew Diagram DD HMevs Diagram1

7

‘ Show Progiam Slalusl | Contiol Settings End Program

Release the mouse button. The targeted blocks are highlighted.

I
/
I
Mew Diagram Mew Diagram1
Set Tire

e,

Show Program Statuz [ [ Contral Settings End Program
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5.

6.

Using an Existing Module

From the menu bar, select M odule. A menu appears.

Module

Encapszulate
Unencapsulate
Show Detailz
Shat e e

todule [nfo...

todule Doc...

Select Encapsulate. The selected blocks are encapsulated into a
New Module.

o
Mews Diagrami I | Mews Diagram
Mew Module 1

Once you have created a module, you can use it in other diagrams.

The best way to store a collection of prebuilt modulesisto save each
module as a separate diagram, with a name that makes its function
evident. Create a library folder of modules.

& ATTENTION: All user variables and any defined 1/O is copied
and could conflict with ones aready in the diagram. Also, none of the
axisinformation is transferred when you paste from one diagram to
another.

To use amodule from your library:

1

2.
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From the menu bar, select File. The File menu appears.
Select Open Diagram. The Open dialog box appears.
Locate the directory and module that you want to use.
Open the diagram.

Select the module. It is highlighted.

From the menu bar, select Edit. The Edit menu appears.



Unencapsulating a Module  6-5

7. Select Copy. The module and its contents is copied to the
clipboard.

8. Select your origina diagram to make it active.

9. From the Edit menu, select Paste. The module appearsin the
diagram receiving the diagram.

10. Name the new module.

Unencapsulating a Module

If you' ve encapsulated several blocks or modules into one module, you
can reverse the process by unencapsulating the module.

& ATTENTION: If you unencapsulate a module that contains
severa blocksinto a diagram that aso contains severa blocks, sorting
the old from the new can be difficult.

To unencapsulate a module:
1. Select the module. The moduleis highlighted.
2. From the menu bar, select M odule. The Module menu appears.

3. Select Unencapsulate. The module separates into its component
parts.

i

i

| Show Program 5tatus| | Contral Settings|

Note: If you want to view the blocks in the module without
unencapsulating, refer to the Viewing Module Details section.
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Viewing Modules

Viewing Module Details
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When designing a very complex diagram, you can find it easier to work
with if you can simplify it visually. GML Ultralets you do this without
actually changing the structure of the diagram, as you do when you
encapsulate amodule. Y ou use the Show Overview option to visualy
smplify amodule. Alternately, you can view module detail by using the
Show Details option.

You can access individua blocks and their details within the module
while preserving the module.

To accessindividual blocks while preserving the module:
1. Select the module. The moduleis highlighted.
2. From the menu bar, select M odule. The Module menu appears.

3. Sdect Show Details.

Diagram with blocks highlighted.

RUMULT  [Clear Display] Prarnpt Operatot] [Current Prograrn is default]

a——— DD DD DD

[Get Prograrm Murnber|Print to Display [ erify

[F Program number = 25|

N2

Clear Display) RUMNULT

ITFE3=0N
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Viewing a Module Overview

Diagram with highlighted blocks encapsulated into New
Module [O].

[STRRT]

RUMN.ULT  [Clear Display] [Prompt Operatar] [Currert Prograrm is defaulf

Prograrn nurmber=10

|Get Program Nurnbed[Printto Display] — [Verify

If Pragram number = 254

RUR.LLT

Mew Module

The resulting view is exactly like the diagram window except that
you are looking at a different level. The Module List shows the
module level in the Diagram Editor. The module name appears
under the START and END blocks. Only the blocks encapsulated in
the modul e appear.

New Module showing details.

RUN.ULT

Ultra Control Family (| New Module __~|)

[ FEHEL

STRRT [~ END ]

ew Module

Wy

Set Program Mumber| [Start= ON D
Clear Display]

IfFE3=0kM

Use the Show Overview option to show the module level above the
current level in the Diagram Editor pane. For example, if thereisa
module in the diagram view, the module level above the current module
level is the diagram.
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To view a higher module level, select M odule from the menu bar. The
information in the Diagram Editor shows the next higher level of
information.

Diagram1l: Level [0]

Mew Diagram

New Diagram b

il SR

[ DD i
Mesw Diagramn — [Move Auis) #l [Dutpu] [Mew Module 2] Mew Diagrarm

Gear Axes

Diagraml: Level 1

New Module 2w

¥ I0DULE
4 ]
Mew Module 2 Mew Module 1 Mew Module 2

A

Diagraml: Level 2

New Module 1w
e bodule 1
Mew Madule 2
Mew Diagram

Mew Module 1 i Mew Module 1

Change Dynamics

Diagraml: Level 3

Mew Diagram

Ulira Control Family
v Mew Module
Mew Module 1
Mew Module 2
Mew Diagram

[-{ N )
[ETRRTYY
MNew bodule

e Moduté

Y ou can easily identify the current module because it is aways
highlighted in the Module List at the top center of the diagram. Y ou can
also check the name of the START and END blocks in the Module Editor
window.
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Displaying Module Information

Documenting a Module

To determine the number of blocks and modules at any levd:

1

2.

3.

Select the level that you want details about. The level is highlighted.
From the menu bar, select M odule. The Module menu appears.

Select Module Info. The GML Info dialog box appears, showing
the number of blocks and the number of modules in the selected
diagram.

GML Info [ ]

MLLZ2.ULT is used 0 times. It S oK
contains 1 modules and 6 function d :
blocks.

In a special dialog box, you can enter information about the module that
might be helpful to you and future users.

To document a module:

1.

From the Diagram Editor window, select the module you want to
document.

From the menu bar, select M odule. The Module menu appears.

Select Show Details (or double-click the module) to open the
module.

Select Documentation. The Module Documentation dialog box
appears.
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Module Documentation ]

You can type anything you want in
this space -

Development history

mHames of develapers

Purpose and use

Cancel |

5. Type new information or change the existing information.

Note:  The text has no formatting or word wrap capabilities.

6. Select Save. Theinformation is saved. The Diagram Editor
appears.
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Working with Scripts

A script is atext-based program. The ULTRA Plus controller requires
programs in this format, specificaly in a programming language called
iCODE. Because a GML Ultradiagram is not in iCODE/script format,
it requires trandlation to it. The Script Editor in GML Ultrais precisely
for this purpose—to trandlate your graphical-based program into a
script that the controller can use.

In addition, you can use the Script Editor to create, edit, and print script
programs. For example, script files reside on your controller. You can
upload these to your PC and save them as scripts.

This chapter describes these two topics:

e Trandating a diagram to script

e Creating and editing a script

Translating a Diagram to Script

When you download your diagram to the controller, GML Ultra
trandates your diagram to iCODE, the native language of the ULTRA
Plus controller. You can access the script to view or fine tune the
program.

ULTRA Plus controllers can store up to 32 programs. In turn, you can
upload these programs to a script file on your PC and store them there.

Y ou can trandate a diagram to script before downloading it, but
changes to the script cannot be converted back to the graphical
diagram. If changes to the script are permanent, that script becomes the
program for the download.

This option automatically includes a testing function. The trandation
processis very smilar to the testing process. When a problem is
identified, a dialog box informs you of the problem and its location. It
automatically goes to that block and opens the block’ s dialog box so
you have ready access to fix the problem.

To trandate agraphical GML Ultra diagram to a native language
Sscript:

1. Make sure the diagram you want to trandate is active.

2. From the menu bar, select Diagram. The Diagram menu appears.
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3. Select Trandateto Script. As GML Ultra trand ates the diagram
into a script, adialog box appears to inform you of the trandation

progress.

Successful Translation to Script
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When the process compl etes successfully, the Diagram Editor window
changes to a Script Edit window. The script document appears, similar

to the example below:

File Edit Script Windows Help

RUN.ULT
RUN.QPS

TITLE "GMLPROG"

FRWART = W1

(FE3=F1

 BEGIM MAIN MODULE RUMULT

CLR ; Clear Display

FRIMT 1,4 "Run Program" ; Prompt Qperator
W1=PGMMUN ; Current Prograrm is default

IF (PGMMUIM=255) JUMP LABD ; If Program number = 255
LAB4:

READ 3,1 "Program # SHOW w1 2,0 (0,313 ; Get Program Mumber
FRIMT 3,1 "Run Pam"\1,2,0; Printto Display
READ " Yik™ F1 ; Werify

IF (F1=0M) JUMP LABT ; If FE3=0M

LAB3:

CLR ; Clear Display

JwiP LABZ

LABT:

PEMMUM=Y1 ; Set Program Mumber
STARTP=0OM ; Start= 0N

JWP LABS

LAB0:

PGMMUIM=0 ; Program number=0

JMP LAB4

LABZ:

EMD

 EMD AN MODULE RURLULT

In the above example, both the diagram file (xx.ULT) and the script
file (oxx.QPS) are open but only the script file is active. The menu bar

changes to reflects the script file.
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GML
File Edit Script R

STHRT

JOGFWD.ULT  [Initiate jog motion]  [Waitfor release ofkey] |

JOGFW ) QPS

TITLE "GMLPROG"

s BEGIM MAIN MODULE JOGRWD ULT
JVEL=100JOGR=0FF JOGF=0M ; Initiate jog motion.
WAIT FNACTIVE=OFF ; Wait for release of key.
JOGF=0FF JOGR=0FF ; Stop Jog mation.

EMD

; EMD MAIN MODULE JOGEWD.ULT

Script Edit Window

o | [

Handling Unsuccessful Translations

The GML Ultratranglator checks for errors or potential errors. If the
trandation is not successful, a dialog box similar to the following
appears, identifying the problem and its location.

GML Emor

Block Missing Output Connection!
Block: New Diagram

To correct a problem in the diagram:
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1. Fromthe GML Error didog box, select OK. GML Ultra
automatically takes you to the part of the diagram or the block that
has a problem, as shown below.

-
MHew Diagramz DD

Stop Motion

AT

2. Fix the problem.

3. From the menu bar, select Diagram. The Diagram menu appears.

4. Sdect Trandateto Script. As GML Ultratranslates the diagram
into a script, a dialog box appears to inform you of the trandation
progress.

RUM.ULT

Translating Diagram...

| |
Abort |

5. Repeat Steps 1 through 3 until the program trandates successfully.
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Creating a Script

Editing a Script

Use the Script Editor to create a new script, view and edit text files.

Examples include:

o  Script documents generated from GML Ultra diagram documents.

o Script files that reside on your controller. Y ou can upload these to
your PC and save them as scripts.

The Script Editor provides standard cut, copy, paste, delete, and
find/replace functions.

& ATTENTION: Changes to the script cannot be converted back
to the graphical diagram.

To create a new script that uses iCODE:
1. From the menu bar, select File. The File menu appears.

2. Select New Script. The menu changes to one specifically for
working with scripts.

B4 GMLULTRA

File Edit Secipt “Windows Help

3. Enter program code (iCODE) to create your new script program.
Use the editing features described next to edit your program text.

Using the Edit Menu Functions

Use the Edit menu to access standard edit functions:

Inserting Text

To insert text at a specific location, do one of the following:

e Pressany of the four arrow keys on the keyboard to reach the
location you want.

e Click the mouse once with the I-beam cursor at the desired location.

When the Script Editor window is active, the text insert position is
indicated by ablinking vertical bar. Characters typed from the
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keyboard appear at thislocation. While the cursor isinside the Script
Editor window, it appears as an I-beam.

Deleting One Character of Text

To delete one character to the right of the text insertion point:

1.

2.

Delete the character to the left of the text insert location.

Place the cursor to the immediate | eft of the character to be
removed.

Pressthe Delete key. The character is deleted.

Deleting a Section of Text

To delete a section of text:

Cut or delete a section of text.

Click and hold the mouse button at the beginning of the text to be
removed.

Drag the cursor to the end of the text to be removed.
Release the mouse button. The text is highlighted.
From the menu bar, select Edit. The Edit menu appears.

Select Cut. The selection is deleted without being copied to the
clipboard.

Copying a Section of Text

To copy asection of text:

1.

Click and hold the mouse button at the beginning of the text to be
copied.

Drag the cursor to the end of the text to be copied.
Release the mouse button. The text is highlighted.
From the menu bar, select Edit. The Edit menu appears.

Select Copy. The selection is copied to the clipboard.
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Pasting Text

To paste text that has been cut or copied to the clipboard:

1. Pacethe cursor into the script at the new location.

2. From the menu bar, select Edit. The Edit menu appears.

3. Select Paste. The selection is pasted into the script at that location.

Using the Script Menu Functions

Use the Script menu to access these functions:

Find and Replace text strings
Find again

Finding/Replacing Text

Find allows efficient searches for known script patterns. Replace allows
you to automatically make global changes. These tools are especially
effective for multiple searches in long documents

To find and/or replace script patterns:

1. Convert your diagram to script. Refer to the Trandating a
Diagram to Script section.
2. From the menu bar of the active script window, select Script. The
Script menu appears.
3. Select Find-Replace. The Find-Replace dialog box appears.
Find - Replace
Find/Replace
Find: Replace with:
[J0G=0FF \ ‘JOGF:OFFI
¥ match case [ replace text
¥ from beginning [ global replace
[ confirm replace
Find I Cancel |
4. IntheFind field, type the text you want to search for in the current
text file exactly as it appears in the script file.
Note: Pay specia attention to dots and spaces. The search is not
case sensitive unless you select that option. Refer to Step 6.
5. Inthe Replace with field, type the text you want to replace in the

Find field.
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Printing Your Script

6. Complete the check boxes for the following fields:

Fidd Description

match case Select the box to match upper and lower
case to exactly what you typed in the
Find and Replace with fields.

from beginning Select the box to search the entire file
from the beginning, instead of starting
where the cursor rests.

replace text Select the box to search and replace one
find at atime.

global replace Select the box to search and replace all

the findsin the file at one time.

confirm replace

Select the box to perform a global
search, but to confirm each occurrence
before you replace it with the new text.

7. Select Find. The search begins. When the text in the Find field is
identified, the new text automatically replaces the old text, the new
text is highlighted and the search stops.

Find/Replace Again

Use Find Again to find, in the current file, the next occurrence of the
text you searched with Find/Replace.

Note:  The Find-Replace dialog box does not change even when you
activate a new diagram or a new script. Therefore, you can
search for the same text in different files without typing new
text in the Find and Replace With fields.

To find previoudly defined text:

1. Make surethe script file you want to search is active.

2. From the Script Main Menu, select Script. The Script menu

appears.

3. Sdect Find Again. The next occurrence of the search text is

highlighted.
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For information about printing a script, see Printing Filesin the
General Procedures chapter.



Chapter 8

Going Online

You can build and edit your diagram, create variables, and test
connections without connecting to your ULTRA Plus controller, but
you must go online to communicate with the controller.

1. Turnonyour ULTRA Plus.
2. From the menu bar, select Diagram. The Diagram menu appears.

3. Sdect Online. The Online Manager window appears in the lower
right corner of the screen and communication with your ULTRA
Plusis enabled.

Ehipene—— e e R
Ultra Control Family MLLDIAGM.ULT

e

Feedhack Change Reset Axis Reset Redefine
Gain Fault

Drive Pasition
-
|gn

Mation hlove Axis Jog Axis Gear Axes CS;JHQE_JUQ

MLLDIAGM.ULT  [Gear

Seftings namics’
Enter Setups Go Pause Step Acceleration a
Acceleration_Feedforward_Gain
Upload Options Trace | Resume _IA"“" Active_Scan_Event -
Download Diagram | _Delete Abort Active_Xkey =
i Examine | Axis SERVOD |
View mode
Installed Firmware: 3.16C Beta Exit Online
ESTOP
| F—
Al
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Using the Online Manager Window
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The Online Manager window provides direct communication to the
ULTRA Plus. Thiswindow has two primary functions: to execute a
direct motion command to the ULTRA Plus and to display watch item
variables. Y ou sdlect the function you want active by selecting
Command/Watch in the top right corner of the window. Regardless of
the option you select, the available options remain the same with one
exception—the content of the box in the top left block changes to reflect
your selection.

If you select Command, the box contains function blocks to execute.

Online Manager for New Diagram ]

= = % o 2 Execute |
Feedhack Change Reset fxis Reset Redefine
Gain Fault Drive Fosition

haotion Move Axis Jog Axis GearAxes  Change Jog
Settings Dwnamics

Enter Setups | Go | Pause| Step | Acceleration -
Acceleration_Feedforward_Gain
Upload Options | Trace | Resume| _Auto | Active_Scan_Event

Download Diagraml Delete | Abort | Active_Xkey hs

i Ao SERVO -
View mode [ Normal ~| Examine is

Installed Firmware: 3.18C Beta Exit 0n|ine|

Debug Error. Must turn diagram debug OH.

Tracing... ESTOP

If you select Watch, it displays watch item variables for monitoring.

Online Manager for MLLDIAGM.ULT
Acceleration 500.0000 -
Active_Scan_Ewvent 1]

Analog_Input 3.8672
Awvailable_Program_Spaces 32
Command_Position_Jog 0.0000
Command_Position 0.0000
Command_Position_Profile_Gen 0.0000
Default_Program_Number 1] -

Enter Setups i Go i Pause i Step i Acceleration -
Acceleration_Feedforward_Gain
Upload Options i Trace | Resume| _Auto_| Active_Scan_Event
Download Diagrami Delete i Abort i Active_Xkey =

i Ao SERYOD R4
View mode [ Normal -] Examine | Axis

Installed Firmware: 3.18C Beta Exit Onlinei

ESTOP




Using the Online Manager Window  8-3

How the Window is Organized

The Online Manager window has three areas: upper, center, and lower.
The organization of the window is summarized below.

Window | Element Purpose For More Information
Area Refer to this section
Upper Command/Watch To select the primary function of the window: Selecting a Communication
button . . i
(at top right) e To execute a direct motion command to the Function
ULTRA Plus (Command) Executing a Direct Motion
e To display Watch Item variables (Watch) Command
Monitoring Watch Iltems
Execute button To execute the command (function block) you Executing a Direct Motion
selected in the large box to the left. Command
Large box e If you select Command as the primary N/A
function of the window, this box contains
function blocks.
e If you select Watch as the primary function
of the window, you can monitor what your
controller and motor are doing and how
your program is running.
Center Group of Buttons Use to control online functions. Controlling Online Functions
Variable List Box List of variables you can examine. Examining Variable Values
Examine Button After selecting a variable, press this button to Examining Variable Values
display the contents of the variable.
View Mode Select a format for the information in the box in Choosing the Information View
the lower portion of the window. Mode
Axis Select the Servo or Master Axis. N/A
Lower Large box Display the status of the online operation in N/A
progress.
Exit Online button Select to exit online mode. N/A

ESTOP button

Select to kill motion, stop feedback execution,
and turn off Feedback.

Stopping a Program and Killing
Motion
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Choosing the Information View Mode

In the View mode
field, select:

To view information in:

Normal

English. Information is independent of the
controller language.

Use this view for full graphical tracing of
program execution in the Diagram Editor
window.

Full Size terminal

iICODE. Information is shown in the native
language of the ULTRA Plus.

2 x 40 terminal

A smaller display window.

Selecting a Communication Function

The Online Manager window can function as a command window or as
awatch window. The Command window allows you to communicate
with your controller. The Watch window allows you to monitor what
your controller and the motor are doing and how your program is

running.

Sending Commands Directly to an ULTRA Plus

To send commands directl

ytoan ULTRA Plus:

1. Inthe Command/Watch field in the Online Manager window, select
Command. The Command window appears.

k.2
Maove Axis Jog Axis Gear Axe

Feedhack ¢t Function Blocks : Motion
Gain FaulL
Commands)

(Onine Manager o FULULT —————— [oppeemmepepepeepopepy
== T

FusIiun Settings RES!—'mES motinn =
previously halted by the

E Block Description
set by clearing the Pause

5 Change
Dwnarriics

Enter Setups | Go |

Pause | | Step | [ FNVART -

F63

Upload Options | Trace | Resume| Auto |/,a leration

Download Diagr: Abort Acceleration_Feedforward_Gain -
i A SERYO Rd
jew mode [_Normal vD Examine | Axis

Installe

Running...

EB

Acceleration = 500.0008

alled FITmrare—g—tt—
. a8 View Command window ESTOP
Command: Redefine Position

Exit Online |
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Showing Watch ltems

2. Select the block command from the graphical block command

browser.

3. Inthe Online Manager window, select Execute. The command is

sent to your controller.

Note:  The Online Manager window opens in Command mode.

GML Ultraalows you to watch your program as it executes by using a

watch window.

To show the watch items:

1. Inthe Command/Watch field in the Online Manager window, select
Watch. The Watch window appears.

Online Manager for RUN_ULT [ ]
Acceleration 500.0000
Command_Current -0.0201
Current_Limit 8.0000 B

Online Watch mode
Watch Window
EnterSetups | Go | Pause || Step | FNVARI o
F63
Upload Options | Trace | Resume| Auto_| .- Acceleration
Download Diagraml Abort | Acceleration_Feedforward_Gain -
ine | Axi SERVD v
View mode [_Normal hd| Examine e

Installed Firmware: 3.88 Exit Online |

Running...

EB

fAcceleration = 500.088608 ESTOP

Command: Redefine Position

2. Select what you want to watch from the Watch window.

Closing the Watch Window

To close the Watch Items window, select Command from the

Command/Watch list box.

Note:  The Watch window must be closed before you can download,

upload, or delete afile.
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Downloading Your Diagram

The download process trand ates the diagram to script and downloads
the script to the controller. If you make functional changes to your
diagram, you must download it again before you run it. Y ou do not
need to download if the changes are non-functional changes, such as
dragging blocks or connections.

To download your diagram:

1. Inthe Online Manager window, select Download Diagram. The
download process begins. A dialog box appears requesting
confirmation to download.

GML ?

The Control's Application is going
to be modified to reflect the
changes made to the Diagram. Do
you want to Continue with the
Download?

2. Sdect Yes. The download continues.

Downloading Axis and Drive Setup Data

Y ou can download axis/drive setup data along with the diagram. This
includes axis specific gains, dynamics, drive data, encoder data, motion
profiles, tolerances, homing, overtravel and fault configurations. If you
have changed the GML Ultra default setup options and want to override
the setup configuration resident in the controller, you must select the
Axis/Drive Data Download field in the Control Options dialog box.

& ATTENTION: Be sureyou have valid axigdrive datain the
Axis Use diadlog box before you download your diagram if you have
selected Axig/Drive Data Download.

To download the saved axis/drive data with your diagram:

1. From the menu bar, sdlect Definitions. The Definitions menu
appears.

2. Select Control Options. The Control Options dialog box appears.
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Control Option

Firmware Version [ Ultra Plus 3.10 hd|
Program Type Program #

Download Options

Defines the control 2

* Executable options for the Ultra
. Plus.
-
Script and Executable AuisiDrive Setup
Data may he
aptionally

[T Add Debug Information Dovnloadad with the

. : Ciagram. This
AxislD Data D load
[ 2xis{Drive Data Downloads includes Axis Specific

Multi-drop Axis Select D Gains, Dynamics, 1z

Cancel ;

3. Select AxigDrive Download Data. A checkmark appears in the
box.

4. Sdlect Save. The configuration you defined in the GML Ultra
Definitions menu is downloaded to the controller. The new settings
override the settings resident in the controller.

Executing a Direct Motion Command

Deleting a Diagram

To execute adirect motion command:

1. Inthe Command/Watch field in the Online Manager window, select
Command. The Command window appears.

2. Inthe Direct Command window, select the appropriate function
block. The block is highlighted.

3. Select Execute. The function executes and the script for the
function displaysin the display field.

To delete an executable diagram (and script file) residing in the
ULTRA Plus.

1. Inthe ULTRA Plus Directory dialog box, select the number or
name of the file to delete.

IMPORTANT: Before you delete an executable diagram or script file,
make sure you have a backup of it.

2. Select the radio button for the type of file you want to delete—the
executable diagram or both script and executable diagram.
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Controlling Online Functions

Y ou can control most online functions by using the buttons that appear
in the center of the Online Manager window. These functions are of two

types.
o for managing program files
o for managing program execution

Functions for Managing Program Files

Use this button: To do this:

For more
information refer
to:

Delete Delete a diagram (and script) residing in an ULTRA
Plus.

Deleting a Diagram

Download Diagram Translate and send the current diagram to the ULTRA
Plus. The program type and program # selected in
Control Options (on the Definitions menu) determine
what type of program is downloaded and where it is
stored in the ULTRA Plus. If you change the program
you must download it before trying to run it.

Downloading Your
Diagram

Enter Setups Display the Axis Setups dialog box. From here you can:

e Select and run diagnostic tests.
e Tune motors and drives.

e Monitor I/O status.

e Initialize the Personality Module.

e Display version information of the ULTRA Plus
firmware.

Upload Options Display the Transfer Control dialog box. From here you
can:

e Transfer a script file from the ULTRA Plus to the
PC

e Send or receive an entire NVRam image from the
PC to the ULTRA Plus.

e Transfer the Fault History from the ULTRA Plus to
the PC.

e Send or receive an executable file from the PC to
the ULTRA Plus.

Upload Options
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Functions for Managing Program Execution

Use this To do this: For more information refer
button: to this section:
Abort Stop program execution. Stopping a Program
Auto Automatically step through an application program Using Auto Trace
one instruction at a time.
ESTOP Kill any motion, stop program execution, and turn Stopping a Program and Killing
the Feedback off. Motion
Examine Examine the value of any defined variable. Select
the variable from the variable list, then select the
Examine button.
To monitor a variable continuously in real time,
select Watch from the Command/Watch field.
Go Execute an application program residing in an
ULTRA Plus. The program to be run is determined
by the program type and program # selected in
Control Options (on the Definitions menu and must
have been downloaded to the ULTRA Plus).
Resume Resume program execution. When motion Resuming a Suspended
resumes, the position target is the same as before program
the interruption.
Step Manually step through an application program one Using Step
instruction at a time.
Trace Show program flow while running the program at Using Trace

full speed.
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Starting and Stopping Programs

GML Ultraalows you to:

Starting a Downloaded Program

Pausing a Program
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start a downloaded program
pause a program

suspend a program

resume a suspended program
stop a program

stop a program and kill motion

Note: Before you start the program, you must download the diagram

to the controller. Onceit is downloaded, the control-resident
application program is synchronized with the diagram.

Note: If you select Go while in Trace mode, Trace mode is aborted.

To start an application program after it has been downloaded to your
ULTRA Plus, in the Online Manager window, select Go. The program
runs.

To pause the program at a specific point to monitor machine function,
set a breakpoint. Breakpoints can only be set after the diagram is
downloaded. The diagram must be downloaded every time a change is
made to it. You can set up to twenty-four breakpoints:

1.

After your PC is online with the controller and your program is
downloaded, select the block in the location at which you want to
pause the program.

From the Diagram menu, select Breakpoint. The checkmark turns
black.

Select Go. The program executes until the breakpoint is identified.
The program pauses.

To restart the program, select Resume. The program executes from
the point where it paused.
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Suspending a Program
To suspend program execution, in the Online Manager window, select

Pause. The program suspends execution. It can be resumed without a
new download.

Resuming a Suspended Program
To resume a suspended program, from the point of suspension in the

current run mode in the Online Manager window, select Resume. The
program restarts from the point of suspension in the current run mode.

Stopping a Program
To stop aprogram, in the Online Manager window, select Abort. The
program stops.

Stopping a Program and Killing Motion

To stop a program and kill motion, press ESTOP. The enabled relay is
opened.

To recover from this condition, either execute a Feedback on the block
or cycle power to the controller.

Monitoring Program Flow

GML Ultra provides severa options for monitoring program flow:

Option Description

Trace Displays program flow, with the executing block
highlighted. Runs at full speed.

Auto Displays program flow, with the executing block
highlighted. Runs at less than full speed

Step Displays program flow. You control the process by
pressing a button to step through the program one
block at a time.

Breakpoints Set a specific point to pause a program so you can
check it.
Watch To display variables you want to monitor.
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Using Trace

Using Auto
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Use Trace to periodically show program flow while running at full
program speed.

Note: Because trace is fast, use Step to monitor the program at a
suitable pace.

In the Online Manager window, select Trace. The Diagram Editor
window changes to Trace mode. Blocks in the Diagram Editor window
are highlighted as they are executed in the program.

Selecting a View Mode

Select Normal view to run Trace, Auto, and Step.

Tracing Tasks within a Diagram
To trace tasks within a diagram:

1. Inthe Online Manager window, select Download Diagram. The
program is sent to the controller.

2. InNormal view mode, select Trace. The program runs at full speed
and highlights blocks as they are executed.

Terminating Trace Mode

To terminate Trace mode and continue program execution without
aborting the program, select Go.

Use Auto to automatically step through program blocks. Auto shows
program flow at dower than normal program speed. In the Online
Manager window, in Normal view mode, select Auto. When execution
of that block is complete, the next block in the diagram is highlighted.

Selecting a View Mode

Select Normal view to run Trace, Auto, and Step.
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Using Step

Setting a Breakpoint

Use Step to manually step through a program one block at atime:
1. Inthe Online Manager window, select Normal View.

2. Select Step.

Selecting a View Mode

Select Normal view to run Trace, Auto, and Step.

You can set and clear breakpoints from the Diagram menu but you
must be online to set a breakpoint.

You can set the breakpoint only after the diagram is downloaded. A
block with a breakpoint set has its validation check mark highlighted in
black instead of green. Up to 24 breakpoints are supported. When a
breakpoint is reached, the block with the breakpoint is highlighted.

Y ou can pause program execution when it reaches a breakpoint so you
can check your motor function or fine tune your program.

To set abreakpoint in your diagram:
1. Inthe Online Manager window, download the program.

2. Inthe diagram, select the block at the location at which you want
the program to stop.

3. From the menu bar, select Diagram. The Diagram menu appears.
4. Select Breakpoint. The Breakpoint Control dialog box appears.

5. Select Set Breakpoint.

To: Do this:

Cause the program to stop when | Select Stop Program When
it reaches a specified block Reached.

Allow the program to continue | Goto step 7.
without pausing

7. Select OK. The menu closes and the green checkmark at the upper
left corner of the block changes to black. The breakpoint is set.
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Defining Watch ltems
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i

[Clear Display] [Print fillerBradiey|

Y ou can monitor specific functions within your diagram as the program
executes.

To identify the items you want to watch during Trace:

1

From the menu bar, select Definitions. The Definitions menu
appears.

Select Watch Items. The Watch Items dialog box appears.

Defined ltems Items to Watch
Feedback_VYelocity_Filter - Add 0 = Acceleration
Feedback_VYelocity_Scale 1 = Define_Home_Input_Word
Feedrate_Default Insert 2 = Current_Limit
Filtered_Feedback_Velocity [ 3 = Feedback_Position
Following_Error Remove|

Following_Error_Limit
Following_Error_Time
Gear_Position

Gear_Ratio
l.-Hard_Reset_Input_Word hd
Single hem hd Defines the data items which are =
; available for realtime monitoring via the
Axis SERVO hd Onling Manager Yatch Option. Data may =

Cancel

In the Defined Items field in the Watch Items dialog box, select the
variables you want to track. A check mark v* appearsin front of
the selected variable.

Select Add. The variable appearsin the Items to Watch field.
Repeat steps 3 and 4 to add more items.

Select Save. The dialog box closes. Theitems are placed in the
Variable View window on the Online Manager window.

In the Command/Watch field in the upper right corner of the Online
Manager window, select Watch. The Watch window appears. The
selected items appear in the Watch Window in the Online Manager
window.

Analog_To_Digital Converter 32 -
Available_Program_Spaces NPGMS [
Average_Current_Fault Setpoint 32

Command_Current ICMD
Command_Position 0.0201 :
Command_Position_External .00o0
Analog_To_Digital_Converter PEXT

Available Program Spaces NPGMS -
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8. Scroll the Watch window to the find the variable(s) you want to

monitor.

Note: Refer to Watch Items in The Definitions Menu section of this

Monitoring Watch ltems

manua for more information on defining the items to watch.

To monitor pre-defined watch itemsin real time:

1.

Examining Variable Values

In the Command/Watch field in the upper right corner of the Online
Manager window, select Watch. The Watch window appears.

Scroll the Watch window to the find the variable(s) you want to
monitor.

Analog_To_Digital Converter 32 -
Available_Program_Spaces NPGMS [
Average_Current_Fault Setpoint 32

Command_Current ICMD
Command_Position 0.0201 :
Command_Position_External .00o0
Analog_To_Digital_Converter PEXT

Available Program Spaces NPGMS -

To display adescription of avariable and its value:

1.

From the Variable List in the Online Manager window, select a
variable. A checkmark appearsin front of the variable.

Select Examine. An English description of the variable and its
value appear in the View window.
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Selecting Axis Setups Options

Use the Axis Setups dialog box for several tasks:

e Toview version information. Refer to Viewing Version
Information.

e Toinitialize the Personality Module. Refer to Initializing the
Personality Module.

e Toselect and run diagnostic tests. Refer to Selecting and Running
Diagnostic Tests.

e Totune motors and drives. Refer to Tuning Motors and Drives.

e Tomonitor I/O status. Refer to Monitoring 1/0 Satus.

To display the Axis Setups dialog box, select Enter Setupsin the
Online Manager window.

. AXIS SETUPS ' Yersion Information
€ Digital Outputs
 Encoder Test  Operator Terminal
 DAC Output  Nonvolatile Memory
 Monitor Output & Initialize PM
 Tune " Status and IO Monitor

-

Provides access from within the Cnline Manager 2]
to the AxisiDrive Setups These functions include
Hoakup Diagnaostics and MaotarDrive Tuning. The
user may aptionally save the data upan completion,
as well as update the diagram axisidrive
parameters. Diagram parameters that are updated

| Execute I Cancel

Viewing Version Information

To view the ULTRA Plus firmware version:

1. Inthe Online Manager window, select Enter Setups. The Axis
Setups window appears.

2. Sdect Verson Information.

3. Select Execute. The current firmware version appearsin the
window on the bottom of the Online Manager window.
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Initializing the Personality Modules

Before you can initiaize the personality module, your ULTRA Plus
must be disabled.

Toinitialize and load the appropriate personality module files for PDM
and motor combination:
1. Apply input power and check the LEDs:

e Thegreen DC BUS LED should turn on to indicate power is
applied.
e Thehbicolor status LED should turn green.

o If thestatuslight isred, the PDM isin afault condition.
Continue with the following instructions and clear faults. To
clear faults, use the Status and I/O Monitor option on the Axis
Setups dialog box. Refer to the ULTRA Plus Installation
Manual (Publication 1398.51) for more information.

2. From the menu bar, select Diagram. The Diagram menu appears.
3. Select Online. The Online Manager window appears.

4. Select Enter Setups. The Axis Setups dialog box appears.

5. Seect Initialize PM.

6. Select Execute. The Initialize Personality Module dialog box
appears.

7. Make entriesin the following fields:

Fidd Description
Drive Type Select the appropriate PDM type.
Motor Type Select the appropriate motor type.

M otor/Encoder Select the appropriate motor encoder size.
Size

8. Select Update PM.

9. Select OK. The Persondity Module initialization begins. A
message appears showing the percent of the update that is
complete.

10. Select Close. The Initiaize Personality Module window closes.

11. Select Cancel. The Axis Setups dialog box closes.
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Selecting and Running Diagnostic Tests

Testing the Encoder

Publication 1398-5.11 - February 1997

The following table identifies the purpose of each test. Step-by-step
instructions for completing each test follow.

IMPORTANT: To run these tests;
e Makesurethe ULTRA Plusis disabled.

e Make sure diagrams are not running.

This test: Does this:
Encoder Checks both Encoder 1 and Encoder 2.
DAC Output Exercises the Digital and Analog Converter (DAC1)

output.

Monitor Output

Exercises the Monitor Output.

Digital Outputs

Allows digital outputs to be forced ON or OFF to test
the outputs and system wiring.

Operator Verifies communication between the ULTRA Plus and
Terminal the Operator Terminal.

Nonvolatile Does a non-destructive test of the ULTRA Plus
Memory nonvolatile RAM (NVRam.)

I/O Status Continuously monitors machine status and the status
Monitor of the digital inputs and outputs. Can be done anytime

— even if a program is running.

The Encoder test checks both Encoder 1 and Encoder 2.

To test and/or check the size of an encoder:

1. From the menu bar, select Diagram. The Diagram menu appears.

2. Select Online. The Online Manager window appears.

3. Select Enter Setups. The Axis Setups dialog box appears.

4. Seect Encoder Test.

5. Select Execute. The Encoder dialog box appears.
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Testing the DAC Output

6.
To: Do this:
Verify that encoder 1. Rotate the encoder. Asthe counts
counts are being are received, the count display is
received incremented or decremented

depending on the direction the
encoder is rotated.

2. Sdect Zero Countsto clear the
count display.

Check the size of the
encoder

1. Sdect Zero Countsto clear the
count display.

2. Rotate the encoder dowly until the
Size appearsin the Szefield. The
size displayed is in encoder counts
(number of encoder lines
multiplied by 4).

The DAC1 output is a 12 bit Digital to Analog Converter (DAC) that is
used to provide an analog voltage signal. The range of the output is +10
volts which provides a resolution of about 5 mV.

The DAC Output test exercises the DACL output. The test outputs
either atriangular waveform between +£10 volts or afixed voltage on
the DACL1 output. To test the DAC1 output:

1. Connect a meter or oscilloscope to the DAC1 output (P3-6) and to

analog common (P3-4).

2. Inthe Axis Setups dialog box, select DAC Output.

3. Sdect Execute.

To:

Do this:

Output atriangular
waveform with arange
of £10 volts

1. Select Triangular Waveform.
2. Select Start. A Waveform Running
message appears.

Output afixed voltage

1. Select Set DAC Voltage.
2. Typethe desired voltage (between
+10 volts.

3. Select Start. A Voltage Set
message appears.
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Testing the Monitor Output
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5. Check the voltage signal on the meter or oscilloscope.

6.

To: Do this:

Stop awaveform or 1. Select Set DAC Voltage.
thefixed voltage signa | 2. Type avalue of 0 volts.
3. Select Start. A Voltage Set

message appears.
Stop awaveform or Select Close.
the fixed voltage signa
and close the dialog
box

7. Oncethetest isrunning, to change from one type of waveform to
the other, select the corresponding radio button.

8. To perform more DAC output tests, go to step 4.

The Monitor Output test exercises the Monitor Output. The Monitor
Output is an 8 bit Digital to Analog Converter (DAC) that can be used
to monitor avariable. The range of the output is £10 volts. The test
outputs either a triangular waveform between +10 volts or a fixed
voltage on the Monitor outpuit.

To test the Monitor Output:

1. Connect ameter or oscilloscope to the Monitor output (P3-7) and
to analog common (P3-4).

2. Inthe Axis Setups dialog box, select Monitor Output.
3. Select Execute.

4.

To: Do this:

Output atriangular 1. Sdlect Triangular Waveform.
waveformwith arange | o sglect Start.

of £10 volts 3. Select Start. A Voltage Set
message appears.

Output afixed voltage | 1. Select Set DAC Voltage.

2. Typethe desired voltage (between
+10 volts.

3. Sdect Start.
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Testing the Digital Outputs

5. Check the voltage signal on the meter or oscilloscope.

6.

To:

Do this:

Stop the waveform or
the fixed voltage signa

1. Select Set DAC Voltage.
2. Typeavaueof 0 volts.

Stop the waveform or
the fixed voltage signa
and close the dialog
box

Select Close.

7. Oncethe test is running, to change from one type of waveform to

the other, select the corresponding radio button.

8. To perform more monitor output tests, go to step 4.

The Digital Outputs test alows digital outputs to be forced on or off to
test the outputs and system wiring. The relay outputs, Ready and
Enabled, can also be turned on and off in this test.

To test the Digital Outputs:

1.

In the Axis Setups dialog box, select Digital Outputs.

2. Select Execute. The Digital Outputs dialog box appears.

3.

To:

Do this:

Turn on an output

Select the check box corresponding to
the output number.

Turn on all outputs

Select All On.

Turn the Ready or
Enabled relay on

Select the appropriate check box.

Turn off individual
outputs

Clear the corresponding check box.

Turn all outputs off Select All Off.
Turn the Ready or Clear the appropriate check box.
Enabled relay off

The outputs are restored to their previous state when you select

Close.
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Testing the Operator Terminal

The Operator Terminal test verifies communication between the
ULTRA Plus and the operator terminal. This test sends a string of
characters to the operator terminal and displays the characters sent, so
you can visually check the operator terminal. Any operator terminal
keys that are pressed while in this test are displayed on the screen.

To test the operator terminal:

1.

2.

3.

In the Axis Setups dialog box, select Operator Terminal.

Select Execute. The Operator Terminal dialog box appears and the
test starts immediately.

Select Close. The test stops.

Characters sent to the operator terminal are also sent to the dialog box
for verification. Any keypress action at the operator terminal (on or off)
is aso shown in the dialog box.

Testing the Nonvolatile Memory

Tuning Motors and Drives

The Nonvolatile Memory test does a non-destructive test of the ULTRA
Plus nonvolatile RAM (NVRam). The number of passes completed and
the current block being tested are shown. If thereis afailure, a message
box appears showing the address where the failure occurred. Aslong as
there are no failures, the test continues until you select Close.

To test the NVRam:

1.

2.

In the Axis Setups dialog box, select Nonvolatile Memory.

Select Execute. The Nonvolatile Memory dialog box appears and
the test startsimmediately.

Select Close. The test stops.

Understanding Auto Tune
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Two tune modes are available;

Auto Tune
Manual Tune

Auto Tune mode provides a method for tuning the servo amplifier

connected to a machine without any specia equipment other than the
seria terminal. It allows a reasonable set of tuning parameters to be
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Using Auto Tune

developed quickly for a particular machine. For many applications,
running Auto Tune generates tuning parameters that are adequate for
machine performance. However, if you require very high performance,
or special conditions exist (such as changing loads or large inertia
mismatches), you can use Manua Tune to fine-tune the tuning
parameters after you run Auto Tune.

Auto Tune implements a ssimple self-tuning algorithm that adjusts the
tuning parameters by computing the total inertia, consisting of the
motor inertia plus the load inertia at the motor shaft. Auto Tune
operates by commanding a constant current to the motor, producing a
constant motor torque. The acceleration of the motor is measured and
used to compute the inertia of the system. Once the actual inertia of the
system is measured, the values of the tuning parameters are
automatically adjusted to achieve the desired performance.

To tune the system using Auto Tune:
1. Disablethe ULTRA Plus.

2. Inthe Online Manager window, select Enter Setups. Axis Setups
dialog box appears.

3. Sdect Tune.

4. Select Execute. The Auto Tune dialog box appears.

Auto Tune
rApplication Type —  ~Velocity Loop 1 Position Loop
@ Paint to Point | | Fiter [~ PGain [6.0000 | vFF  [100.0000 ] |
¢~ Contouring
| P Gain [180.0000 P in Zone [0.0000 | P Zone [0.0000 | |
_Ditection———— | | Gain [60.0000 Gain  [0.0000 | |Zone [0.0000 | |
@ Bi-directional | | AFF  [0.0000 | :
" Positive
" Negative =
Limits
Dizable |
~Responge ——— Step Current 2 5000
Heset Gains |
 High Max Distance |4.0000
@ Medium Max Velocity |375.0000 Manual Tune |
 Low
r Status
[1] 4 |
Inactive... Cancel |

Note: Thefieldsin the Application Type and Response areas are
used to calculate the system tuning gains after the system
inertia estimation is complete.
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5. Inthe Application Type area, make entries in the following fields:

Field

Description

Point to Point

Select this option if your application is
point to point.

Contouring

Select this option if your application is
contouring.

6. IntheDirection area, make entries in the following fields:

Field

Description

Bi-directional

Select this option to rotate the motor shaft
in both directions.

Positive

Select this option to rotate the motor shaft
in a clockwise direction when looking at the
motor shaft end.

Negative

Select this option to rotate the motor shaft
in a counter-clockwise direction when
looking at the motor shaft end.

Note: Max Distance is the maximum distance moved during each
acceleration and deceleration cycle of the Auto Tune

process.

7. Inthe Response area, make entries in the following fields:

Field

High

Medium

Description

Sdect thisoptionif ~ And if you selected:
the bandwidth is:

10 Hz Position loop

30 Hz Velocity loop
Sdect thisoptionif ~ And if you selected:
the bandwidth is:

5Hz Position loop
15Hz Velocity loop

Select this option if you are not sure which
response suits your application.

Low

Select this option if
the bandwidth is:

2Hz
7Hz

And if you sdlected:

Position loop

Veacity loop

Publication 1398-5.11 - February 1997



Tuning Motors and Drives  8-25

8. IntheVelocity Loop area, the system makes entries in the following

fields:

Field

Description

Filter

Sdlect thisfield to enable the low passfilter on
the output of the velocity regulator. The valueis
the bandwidth in Hz of the low passfilter on the
output of the velocity regulator. Reducing the
value of the filter smooths the torque command,
which reduces noise from high frequency torque
pulsations. The maximum value is 300 Hz. The
system turns the filter off.

P Gain

Proportional gain of the velocity loop. Increase
proportiona gain to reduce dynamic velocity
errors and to increase the velocity loop
bandwidth.

| Gain

Integral gain of the velocity loop. Integral gainis
used to improve the stiffness of the velocity loop
and to reduce the effects of load disturbances.
Excessive integral gain results in velocity
overshoot and could cause instability.

Auto tune sets the velocity loop integral gain (1)
to zero for point to point. For contouring,
integral gain is set to a non-zero value that
results in about a 15% velocity step overshoot.

AFF

Acceleration feedforward gain of the position
loop in percent. The system sets acceleration
feedforward gain (AFF)=0%.

9. IntheLimits area, the system makes entriesin the following fields:

Fidd Description

Step Current | Type the step current in user units per the
Timebase for Max Velocity field. The default
value should provide good results for most
systems. Reduce the value if the torque exceeds
machine specifications.

Max Type the maximum distance in user units. The

Distance default value should provide good results for
most systems.

Max Type the maximum velocity in user units per the

Veocity Timebase for Max Velocity field. The default

value should provide good results for most
systems.

10. Inthe Position Loop area, the system makes entriesin the

following fields:
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Field

Description

P Gain

Proportional gain adjusts the bandwidth of
the position loop. The higher the vaue of
the proportional gain, the stiffer the system
response. Proportional gain appearsin
inches per minute per mil (i.e., meters per
minute per millimeter).

Pin Zone

Position loop proportional gain in zoneis
used when the system is within the region of
the commanded position defined by the
PZonefield.

| Gain

Position loop Integral gain is used to bring
the system into the desired position more
quickly and increase the stiffness of the
positioner. The IZone field determines the
region around the commanded position
where integral gain is active. The system
sets position loop integral gain (I Gain)=0.

VFF

Ve ocity feedforward gain adjusts the
following error of the position loop.
Ve ocity feedforward gain is entered in
percent. The system sets velocity
feedforward gain=100%.

PZone

Proportional zone is the region around the
commanded position where the position
loop proportional gain is changed to the
gain set by the P in Zone field. The
proportional zone value appears in user
units as defined in the Transducer
Counts/Unit field. The system sets
proportiona zone (Pzone)=0.

|Zone

Integral zone is the region around the
commanded position where the integral gain
isactive. The integral zone value appearsin
user units as defined in the Transducer
Counts/Unit field. The system sets integral
zone (1zone)=0.

11. Select Enable. The ULTRA Plusis enabled.

12. Select Start. The Auto Tune process begins. The motor shaft
oscillates back and forth.

Note: Enable and Start are toggle buttons. When you select
Enable, for example, it changes to Disable and when you
select Start, it changes to Stop.
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After about 5 seconds, the motion ceases and the calculated load
inertiato motor inertiaratio and the new calculated gains appear.

Under certain conditions, an incorrect value can be computed for
the system inertia that resultsin high gain settings. This could
cause instability when returned to the closed-loop mode of
operation. The conditions are:

Condition Description Solution
Max Distance or | Either of these conditions | Increase Max
Max Velocity is | can cause very rapid Distance or
set too low reversa of the servo Max Velocity.
motor and audible
vibration.

Step current is set | The servo motor does not | Increase Step
too low move. Current.

The maximum gain values are position loop

o Position Loop PGain=14.9 inches/minute/mil
o Véocity Loop PGain=32,767

e Védocity Loop 1Gain=32,767

13. If the gains are set to the maximum value, repeat the Auto Tune
process with higher values for Step Current, Max Distance, and
Max Velocity.

14. After the Auto Tune processis complete:

If: Do this:

You are satisfied | Select OK. Your information is saved.
with the new gain
settings

Y ou are not Select Reset Gains. The gains are restored
satisfied with the | to the previous settings.
new gain settings

Further fine- Go to Understanding Manual Tune.
tuning of the
gansisrequired

15. Select Cancel. The Auto Tune dialog box closes.

Understanding Manual Tune
If you require very high performance, or special conditions exist (such

as changing loads or large inertia mismatches), you can use Manual
Tune to fine-tune the tuning parameters after you run Auto Tune.
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Using Manual Tune
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Manua Tune provides a means of tuning the velocity and position
control loops independently. In Manual Tune mode, the tuning
parameters are manually adjusted.

Use Manua Tune to tune the velocity and position control loops
independently. The inner velocity loop must be tuned first, asthis
tuning affects the position loop response. This procedure assumes that
the system, including the machine the motor is connected to, can
tolerate small-signal step velocity changes.

To tune the velocity loop, you change the proportional gain, integral
gain, and filter. Proportional Gain isthe proportiona gain of the
velocity loop. Increasing Proportional Gain reduces the time required to
reach the commanded velocity.

Integral gain istheintegral gain of the velocity loop. Integration in the
velocity loop forces the motor velocity to precisaly follow the
commanded velocity with no error under steady state conditions (no
changes in velocity, command, or load). Increasing integral gain
increases the stiffness, or the ability to reject load disturbances.
Increasing integral gain also, however, increases the amount of velocity
overshoot when responding to a step change in velocity. Too much
integral gain can cause the system to go unstable. To reduce stress on
the mechanical parts of the machine, you should set proportional gain
and integral gain as low as possible while still maintaining the desired
performance.

The table below shows some general rules for tuning:

To: Do This:

Increase bandwidth | Increase Velocity Loop Proportional Gain (PGain).

Increase stiffness Increase Velocity Loop Proportional Gain (PGain) or
Velocity Loop Integral Gain (IGain).

Reduce overshoot increase Velocity Loop Proportional Gain (PGain) or
reduce Velocity Loop Integral Gain (IGain).

Reduce rise time Increase Velocity Loop Proportional Gain (PGain) or
Velocity Loop Integral Gain (IGain).

Reduce resonance Reduce the Filter value.

Reduce motor rattle | Reduce Velocity Loop Proportional Gain (PGain),
Velocity Loop Integral Gain (IGain), or Filter value.

Once the velocity loop has been tuned, the position loop can be tuned.

The parameters used to tune the position loop are:
e Position Loop Proportional Gain (PGain)

e Integra Gain (1Gain)

e Integral Zone (I1zone)
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e Veéocity Feedforward Gain (VFF)
e Proportional Zone (PZone)
e Proportional Gain (Pin Zone).

Changing the position loop proportiona gain changes the position loop
bandwidth. When you use an integral gain in the position loop you
reduce the effects of friction and allow zero error when holding
position.

Integral gain (IGain) is used in conjunction with the integral zone
(Izone). The integral zone (1zone) is the area around the commanded
position where the integral gain (IGain) is active.

The velocity feedforward gain is used in the position loop to minimize
the following error when the system is moving.

The proportional zone parameter (PZone) sets a zone around the
commanded position where the position loop proportional gainis
changed to the gain set by the proportional gain in zone (P in Zone)
parameter. Tuning using the step response allows adjustment of the
position loop proportiona gain (PGain), integral gain (1Gain), integral
zone (1Zone), proportional zone (PZone), and proportiona gain in zone
(Pin Zone).

Tuning the Velocity Loop
To tune the velocity loop using Manua Tune:

1. Follow the Auto Tune procedure to provide a near-optimal tuning
starting point. Refer to Using Auto Tune.

2. Disablethe ULTRA Plus.

3. Set the Monitor Output to Feedback_Velocity for Encoder 1
(default setting).

4. Connect an oscilloscope to the Monitor output (P3-7) and to analog
common (P3-4).

5. Inthe Online Manager window, select Enter Setups. The Axis
Setups dialog box appears.

6. Sdect Tune.

7. Select Execute. The Auto Tune dialog box appears.
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8. Select Manual Tune. The Manua Tune dialog box appears.

Manual Tune
rCommand Type — ~Velocity Loop 1 Position Loop
g Velocity Step | | Filter [ |PGain [6.0000 | vFF  [100.0000 | |
Position Step
P Gain |180.0000 in Zone |0.0000 P Zone |0.0000
~ Direction —————— 1 Gain |60.0000 Gain 0.0000 | Zone |0.0000
% Bi-directional AFF  (0.0000 ' ]
” Pasitive -
" Negative Limi = I
mits
Diszable |
~Response ——— Step Velocity |179.8856
Reset Gains
£ High Cycle Period  [1.0000 | e |
& Medium -
& Low Himit 7.9999 i
— Status
oK |
Inactive...
Cancel |

9. Inthe Command

IMPORTANT:
before tuning the

Type area, select Velocity Step:

Y ou should always tune the velocity 1oop
position loop as the velocity tuning affects the

position loop response.

10. In the Direction area, make entries in the following fields:

Fidd Description

Bi-directiona Select this option to rotate the motor shaft
in both directions.

Positive Select this option to rotate the motor shaft
in a clockwise direction when looking at the
motor shaft end.

Negative Select this option to rotate the motor shaft

in a counter-clockwise direction when
looking at the motor shaft end.




Tuning Motors and Drives  8-31

11. In the Limits area, make entries in the following fields:

Field

Description

Step Vel ocity

Type the step velacity of the internal square
wave generator that you want. (A good
value is between 100 and 500 RPM.)

Note: An excessive Step Velocity or a
low peak current limit setting can cause the
servo amplifier to enter current limit, which
should be avoided while tuning the ULTRA
Plus. If the ULTRA Plus reaches current
limit, The message In Peak Current

appears.

Cycle Period

Type the time in seconds to compl ete one
cycle of the command.

If the Direction is set to Bi-directional, one
cycleisamove forward and back. If the
Direction is either Positive or Negative, one
cycleisthe movein one direction only.

Do not set the cycle period to a high value
(one that would alow the system to reach
the end of travel) or to avalue less than
0.02 seconds.

[limit

Type the current limit to be used during
manual tuning. When you first select
Manual Tune, thisis equal to the Peak
Current Limit parameter. Y ou can change
Ilimit without changing the Peak Current
Limit parameter.

12. Clear the Filter field.

13. Select Enable. The ULTRA Plusis enabled.

14. Select Start. The Manua Tune process begins. The motor shaft
oscillates back and forth.

If the Step Velocity Dothis:

and/or Cycle Period:

Need to be changed 1. Select Stop.
2. Adjust the values as necessary.
3. Select Start.

Do not need to be Go to step 15.

changed
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15.

16.

17.

18.

19.

20.

In the Velocity Loop area, set the Integral Gain (IGain) to alow
value (no noticeable overshoot).

If you haven't already done so, set the Monitor Output to
Feedback Vel ocity for Encoder 1.

While watching the Feedback Ve ocity signal on the Monitor
Output with the oscilloscope, in the Velocity Loop areaincrease
Proportional Gain (PGain) until the desired rise time is reached.

In the Velocity Loop area, increase Integral Gain (IGain) until the
acceptable limit for the amount of overshoot is reached.

Select the Filter field.

Reduce the value in the Filter field until the overshoot beginsto
increase.

Tuning the Position Loop

To tune the position loop using Manua Tune:

1.

In the Online Manager window, use an Equation block to set the
Following_Error_Limit and Following_Error_Time parameters
(from the System Variable/Flags list) to the maximum allowed to
avoid excess following error faults while tuning.

In the Online Manager window, select Enter Setups. The Axis
Setups dialog box appears.

Select Tune.
Select Execute. The Auto Tune dialog box appears.

Select Manual Tune. The Manual Tune dialog box appears.

Manual Tune

~ Command Type — E—Velncil_v Loop
@ Velocily Step Filter [
' Position Step

P 180.0000

1 Position Loop

[6.0000 | FF [100.0000 |

[0.0000 | P Zone |u.uuuu |

- Direction ——— 1 £0.0000 : [0.0000 | 1Zone [0.0000 |
@ Bi-directional | FF 0.0000 |
" Positive =
' L . art |
" Negative
Limits
Disable |
— HESDDI’!SE ..................... Slep Velucily 1?9_ BBSB
Reset Gains
¥ High Cycle Period  [1.0000 |
& Medium
imil 7.9939
e Low timit

r Status

0K |

Cancel |

Inactive.._.
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6.

7.

8.

9.

In the Command Type area, select Position Step:

In the Direction area, make entries in the following fields:

Fidd Description

Bi-directiona Select this option to rotate the motor shaft
in both directions.

Positive Select this option to rotate the motor shaft
in a clockwise direction when looking at the
motor shaft end.

Negative Select this option to rotate the motor shaft

in a counter-clockwise direction when
looking at the motor shaft end.

In the Limits area, make entries in the following fields:

Field

Description

Step Position

Type the step of the desired position
change. (A good valueis 0.25.)

Cycle Period

Type the time in seconds to compl ete one
cycle of the command.

If the Direction is set to Bi-directional, one
cycleisamove forward and back. If the
Direction is either Positive or Negative, one
cycleisthe movein one direction only.

Do not set the cycle period to a high value
(one that would alow the system to reach
the end of travel) or to avalue less than
0.02 seconds.

[limit

Type the current limit to be used during
manual tuning. When you first select
Manual Tune, thisis equal to the Peak
Current Limit parameter. Y ou can change
Ilimit without changing the Peak Current
Limit parameter.

In the Position Loop area, make entries in the following fields:

Field

Description

PGain

Proportional gain adjusts the bandwidth of
the position loop. The higher the value of
the proportional gain, the stiffer the system
response. Proportional gain appears in
inches per minute per mil (i.e., meters per
minute per millimeter).

Pin Zone

Type 0.
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Fidd Description

Position loop proportional gain in zoneis
used when the system is within the region of
the commanded position defined by the
PZonefield.

IGain Position loop Integral gain is used to bring
the system into the desired position more
quickly and increase the stiffness of the
positioner. The IZone field determines the
region around the commanded position
where integral gain is active. The system
sets position loop integra gain (1Gain)=0.

VFF TypeO.

Ve ocity feedforward gain adjusts the
following error of the position loop.
Ve ocity feedforward gain is entered in
percent. The system sets velocity
feedforward gain=100%.

PinZone Proportional zone is the region around the
commanded position where the position
loop proportional gain is changed to the
gain set by the P in Zone field. The
proportional zone value appears in user
units as defined in the Transducer
Counts/Unit field. The system sets
proportiona zone (Pzone)=0.

1Zone Integral zone is the region around the
commanded position where the integral gain
isactive. The integral zone value appearsin
user units as defined in the Transducer
Counts/Unit field. The system sets integral
zone (1zone)=0.

10. Select Enable. The ULTRA Plusis enabled.

11. Select Start. The Manual Tune process begins. The motor moves
back and forth.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

If motor responseis. | Dothis.

Sluggish Type adightly higher value in the
PGain field in the Position Loop
area.

Too stiff Type adightly lower value in the
PGain field in the Position Loop
area.

While watching the Feedback_Velocity signal on the Monitor
output with the oscilloscope, adjust the PGain field in the Position
Loop areafor the quickest response with minimum overshoot. It
can be helpful to connect an LED and 2.2k ohm resistor in series to
the In-Position output to check the In-Position output during the
tuning process.

Adjust the IGain field in the Position Loop area.

Type avauein the Izone field in the Position Loop area (about
twice the In-Position Window is a reasonable value).

Slowly increase the value in the IGain field in the Position Loop
areafrom O while watching the Feedback_Velocity signal on the
oscilloscope. As Position Loop 1Gain is increased, the system
begins to overshoot.

Adjust the |Gain field in the Position Loop areato achieve the
fastest possible time to come into position with minimum
overshoot.

When you are satisfied that the gains have been set to give the
correct system response, select OK. The information is saved and
the window closes.

Use an Equation block to set the Following_Error_Limit and
Following_Error_Time parameters back down to reasonable
values.

Torestore: Do this:

Gainsto the previous values Select Reset Gains.

Gainsto the previous valuesand | Select Cancdl.
close the didog box
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Monitoring I/O Status

The Status and 1/0 Monitor is used to continuously monitor machine
status and the status of the digital inputs and outputs at any time, even
if aprogram isrunning.

To get machine status:

1. Inthe Online Manager window, select Enter Setup. The Axis
Setups dialog box appears.

2. Select Statusand 1/0 Monitor.
3. Select Execute. The Status and I/O Monitor dialog box appears.

The box contains the status of all the inputs and outputs along with
certain dedicated inputs and outputs, Ready and Enabled relay status,
and machine faults (if any).

A check box shows the status of each input/output. If the box is
selected, the corresponding input/output is active. The dedicated inputs
and outputs are shown in bold if active, and grayed out if not active.

The dedicated outputs shown are:
Program Running

At Home

Home Sequence Complete
In-Position

Error

Ready

Enabled

The dedicated inputs shown are:
e Forward Limit

e ReverseLimit

e Pause
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Transferring a Script File

Use the Transfer Control dialog box to transfer information between
your PC and the ULTRA Plus. In the Transfer Type dialog box, select
the type of information you want to transfer. In the Transfer Mode
diaog box, select the direction of the transfer. Y ou can select the Send
to ULTRA Plus option only when you' ve selected NV Ram or
Executable in the Transfer Type box.

From the ULTRA Plus to the PC
To transfer a script file from the ULTRA Plusto the PC:

1. Inthe Online Manager window, select Upload Options. The
Transfer Control dialog box appears.

Transfer Control
— Transfer Type — T Tranzfer Mode E
& Script . {* Receive from ULTRA Plus
 N¥Ram % Send to ULTRA Plus E
¢ Fault History

" Executable

Start I Cancel

2. Select Script.
3. Select Start. The Save Asfile dialog box appears.
4. Select adestination PC file name.

5. Select the program number to be transferred from the ULTRA Plus
Directory dialog box.

6. Sdect OK to start the transfer.
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Transferring a NVRam Image

Transferring the Fault History
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From the ULTRA Plus to the PC

To transfer an entire NVRam image (al of the memory inthe ULTRA
Plus) from the ULTRA Plus to the PC:

1. Inthe Online Manager window, select Upload Options. The
Transfer Control dialog box appears.

2. Sdlect NVRam.

3. Select Receive from ULTRA Plus.

4. Sdect Start. The Save Asfile dialog box appears.
5. Select adestination PC file name.

6. Select OK. The transfer begins.

From the PC to the ULTRA Plus

To transfer an entire NVRam image (al of the memory inthe ULTRA
Plus) from the PC to the ULTRA Plus:

1. Inthe Online Manager window, select Upload Options. The
Transfer Control dialog box appears.

2. Sdlect NVRam.

3. Sdect Send to ULTRA Plus.

4. Select Start. The Open file dialog box appears.
5. Select thefile source.

6. Select OK. The transfer begins.

From the ULTRA Plus to the PC

The ULTRA Plus stores the last 46 faults and the running time when
the fault occurred. (The running time is based on the first time the
ULTRA Plus was powered up.) The Fault History is saved in NVRam
so it isnot lost when power is removed from the ULTRA Plus.



Upload Options  8-39

To transfer the Fault History from the ULTRA Plus to the PC:

1.

Transferring an Executable File

In the Online Manager window, select Upload Options. The
Transfer Control dialog box appears.

Select Fault History.
Select Start. The Save Asfile dialog box appears.
Select a destination PC file name.

Select OK. The transfer begins.

From the ULTRA Plus to the PC

To transfer an executable file from the ULTRA Plus to the PC:

1.

In the Online Manager window, select Upload Options. The
Transfer Control dialog box appears.

Select Executable.

Select Receive from ULTRA Plus.

Select Start.

In the Save Asfile dialog, select a destination PC file name.

Select OK The transfer begins.

From the PC to the ULTRA Plus

To transfer an executable file from the PC to the ULTRA Plus;

1.

In the Online Manager window, select Upload Options. The
Transfer Control dialog box appears.

Select Executable.

Select Send to UL TRA Plus.

Select Start.

In the Open file dialog box, Select the file source.

Select OK. The transfer begins.
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Chapter 9

Understanding Blocks

This section gives a brief explanation of each block’s function and
directions for using each block. The blocks names are arranged in
alphabetic order.

Y ou can find more information about function blocks in the GML Ultra
Reference Manual (Publication 1398-5.12).

Change Gain

The Change Gain block alows you to change—on-the-fly—the
working values of the gain setting of the servo axis.

Note:  You can use this block to change this setting at any
time. It has no effect on the stored power-up values.

To change again setting:

1. Double-click on the Change Gain block. A dialog box similar to the
following appears:

Change Gain

40 CHANGE GAIN

PIUF|

Change | Position Loop Gain ]

Gain [ Proportional |

Cirectly changes the warking 1=
values ofthe velocity loop
proportional, integral, or
acceleration feedforward gains; or |-

Cancel |
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2. Makeentriesin the following fields:

Description

Select one of the following:

Position

Loop Gain To adjust a position loop gain.

Veocity

Loop Gain To adjust a velocity loop gain.

Select one of the following:

Proportional  To set aproportional gain.
If the Change field is Velocity
Loop Gain, increase the value to
reduce dynamic velocity error
and to increase the velocity loop
bandwidth. Excessive
proportional gain could cause
instability.

Proportional

(in zone) Use thiswhen the systemisin the
proportiona zone.
If the Change field is Position
Loop Gain, increase the
bandwidth of the position loop.
The higher the value, the stiffer
the system response.

Feedforward  To set afeedforward gain.

If the Change field is Position
Loop Gain, use thisfield to
adjust the following error of the
position loop. Enter in percent.

If the Change field is Velocity
Loop Gain, use thisfield to
adjust the following error of the
velocity loop. Enter in percent.
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Fidd Description

Integral
(in zone). To set anintegral gain.

If the Change field is Position
Loop Gain, use thisfield to bring
the system into the specified
position more quickly and
increase the stiffness of the
position loop. The zone
determines the region around the
commanded position where the
position loop gain is active.

If the Change field is Velocity
Loop Gain, use thisfield to
improve the stiffness of the
velocity regulator and to reduce
the effects of load disturbances.
Excessive integral gain resultsin
velocity overshoot and could
cause instability.

Vaue Type the positive number that represents the
proportion of the gain

Note:  You can use the Expression Builder to
enter this value. (Select Edit from the
menu bar.)

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Change Jog Dynamics

The Change Jog Dynamics block allows you to change—
on-the-fly—the speed, acceleration, and deceleration of
trapezoidal profile jogs.

Once a jog has been stopped by a Change Dynamics to Zero speed, you
can either Change Jog Dynamics to a nonzero speed to resume the jog
in the same direction, or use a Jog Axis block to start a new jog.
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To define the speed-related changes for your diagram:

1. Double-click on the Change Jog Dynamics block. A dialog box
similar to the following appears:

Change Jog Dynamics

[ Speed
[~ Acceleration

[" Deceleration

100

Changes the Speed, Acceleration and
Deceleration of trapazoidal profile jogs
an-the-fly. Choaose the options and enter
values or expressions for the desired Speed,
Acceleration andior Deceleration.

| Sawve I Cancel

2. Makeentriesin the following fields:

Field

Description

Speed

Type the speed at which the move or jog occurs.

Acceleration

Type the acceleration at which the move or jog
occurs in axis position units per second
squared.

Deceleration

Type the deceleration at which the move or jog
occurs in axis position units per second
squared.

Note: If thisvalueis changed without
changing the speed, the new vaueis
used for any subsequent jog motion.

3. Select Save. The diagram appears with the block checked to
indicate that the parameters are set.
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Clear Display

The Clear Display block allows you to clear the operator
terminal screen.

To clear the entire screen, don’'t make entriesin this dialog box.

To clear specific parts of the terminal display screen:

1. Double-click on the Clear Display block. A dialog box similar to
the following appears:

Clear Dizplay

CLEAR DISPLAY

[ Row

Length 1

Clearthe operator terminal screen. -

Enter the optional Row and Caolumn where
clearing will begin, and Length. The top row is 1
and the left hand columnis 1.

If only & row is specified, that row on the

| Save I Cancel

2. Makeentriesin the following fields:

Fidd Description

Row To clear an entire row on the operator terminal
screen, type the number of that row.
To clear an areawithin arow:
1. Type the number of the row at which you

want to begin clearing.

2. Enter column and length values.

Column Type the number of the column at which you
want to begin clearing.
To clear anumber of characters beginning at a
location, you also have to enter alength in the
Length field.

Length Type the number of characters to be cleared
starting at the row and column specified.
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3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Define Scan Event

The Define Scan Event block allows you to define a scan event
and conditions. Scan events are executed continuoudly in
parallel with the application program. To define the actions of
a scan event, you need to create a condition handler using the
Scan Event Handler block. Y ou must enable each scan event
using the Set Condition block.

IMPORTANT: You must connect this block to the Start block or
another Define Scan Event block of the Main Module. Y ou cannot
encapsul ate the Define Event Scan block.

To define the scan event:

1. Double-click on the Define Scan Event block. A dialog box similar
to the following appears:

Define Scan Event

FIE  DEFINE SCAN
= EVENT

Scan Event# [__1__¥| Scan Type

If| ‘

Cefines a Scan Event and conditions. _‘_J
Scan Events are executed continuously _J

I Cave Cancel in parallel with the application program.
To define the actions of a scan event, a
condition handler must he created -
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2. Make entriesin the following fields:

Field

Description

Scan Event #

Select anumber from 1 to 8 to identify this
scan event.

Scan Type

Select one of the following:

Conditional To test for a condition you
specify.

Timer To use atimer to determine
the elapsed time between two
events, or delay an action.

If the Scan Type field is Conditional, type an
expression or event.

Timer #

If the Scan Type field is Timer, select the
number that you want to assign to thistimer.

Timer Type

If the Scan Type field is Timer, select one of

the following:

Action After

Timeout To delay the action by the
value of the time once the
condition is met.

Elapsed Time To determine the elapsed
time between two events.

Start Timer

If the Scan Type field is Timer, type the
condition that starts the time.

Stop Timer
Condition

If the Timer Type field is elapsed time, type
the condition that stops the timer.

Note: The present timer valueis available in
the TIMER_1 or TIMER_2 system
variable.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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Define Xkey

The Define Xkey block alows you to define the function of the
keys marked X1 through X4 on the operator terminal. These
are function keys that, when pressed, execute aroutine in
parallel with the application program. To define the actions
performed when the key is pressed, you need to use the Xkey
Handler block to create a condition handler. Y ou must enable
each Xkey using the Set Condition block.

IMPORTANT: You must connect this to the Start block, a Define
Scan Event block, or another Define Xkey block of the Main Module.

IMPORTANT: You cannot encapsul ate the Define Xkey block.
To define the Define Xkey block:

1. Double-click on the Define Xkey block. A dialog box similar to the
following appears:

BN Define
Xkey XKey [_T_¥]

Defines an ¥key function. The keys marked X1 through x4 .ﬂ
on the Operatar Terminal are special function keys that, _|
when pressed, execute a routine in parallel with the =

l Save Cancel |

2. Makean entry in the following field:

Fidd Description

Xkey Select the number of the function key (1to4)
that you want to define.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

4. Create an Xkey routine using the Xkey Handler block. Refer to the
Xkey Handler section for more information.
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i

Delay

The Delay block alows you to pause the program for the
specified time or until the count-down timer you specify times

out.

To define the type of timeout you want:

1. Double-click on the Delay block. A dialog box smilar to the
following appears:

Tvpe

Set Time [seconds]

Fauses the program far the =
specified time ar until the specified ||
count-down timer has timed out.

Choose the Type: Delay, Duell,

Timer from the pap-up menu. -

Cancel |

2. Makeentriesin the following fields:

Fidd Description
Type Select one of the following:
Dwel  To pause the program for a specified
time that is affected by the feedrate.
Delay  To pause the program for a specified
time that is not affected by the
feedrate.
Timer  Towalit for atimer to expire.
Set Time If you selected Dwell or Delay in the Type field,
(seconds) type the amount of delay in seconds.
Timer If you selected Timer in the Type field, type the

number of the timer (1 or 2).

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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*".ﬁ Disable Gearing

* The Disable Gearing block alows you to stop the electronic
gearing motion axis immediately. If gearing isthe only motion

in progress on the axis, the axis stops.

The Disable Gearing block does not require you to enter any

information.

Edit Value

The Edit Vaue block alows you to create a data entry
environment for an operator interface. This block allows you to

enter avalue on the operator interface stored in a user variable.

To define the Edit/Vaue block:

1. Double-click on the Edit Vaue block. A dialog box smilar to the
following appears:

Edit Yalue

Edit Value
g.—m

[[Set Pow Column [ Force to Port B

[ Message |entermessagetext here| |

Variable [_G User Variables  ¥] [T Show Current Value

"' Range " Format

Min D Field D

Max 9999 Precision El

Interface.

Used to create a data entry environment for an Operatar

Enter the optional Row and Column where printing wil

hegin. The top row is 1 and the left hand columnis 1.
Enter an optional prompt rmessage. Selectthe Type of

[ Fraction

-

Cancel |

2. Makeentriesin the following fields:

Field

Description

Set

Select this check box to define row/column.

Row

If you selected the Set check box, type the number
of the row in which the display begins.
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Field

Description

Column

If you selected the Set check box, type the number
of the column in which the display begins.

Forceto
Port

Select the seria port that you want to use. The
default is Port A, the operator terminal port.

Message

Sdlect this check box to enter a prompt message.
In the adjacent box, type the prompt message.

Variable

Select the type of variable that you want to read.

Show
Current
Vaue

Sdlect thisfield if you want the current value of
the variable to appear. This allows the operator to
see the current value and smply press Enter to

keep it.

Range

Sdlect this check box if you want to specify a
minimum/maximum range.

This option is only available if you selected G or
V User Variables.

Min

If you selected the Range check box, specify the
minimum value the operator is alowed to enter.

This option is only available if you selected G or
V User Variables.

Max

If you selected the Range check box, specify the
minimum value the operator is alowed to enter.

This option is only available if you selected G or
V User Variables.

Format

Sdlect this check box if you want to specify the
field and precision of the displayed variable or if
you want to display it as afraction.

This option is only available if you selected G or
V User Variables.

Field

If you selected the Format check box, type the
number of characters that you want to allow for
the variable, including the decimal point.

This option is only available if you selected G or
V User Variables.

Precision

If you selected the Format check box, type the
number of places that you want to display after
the decimal point.

This option is only available if you selected G or
V User Variables.
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Field

Description

Fraction

If you selected the Format check box, select this
field if you want the variable to appear asa
fraction.

This option is only available if you selected G or
V User Variables.

3. Select the variable that you want to display from the scrolling list.

4. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Equation
The Equation block allows you to assign avalue to a user
variable, a system variable, or a general purpose output. You
can assign a constant or an expression to determine the value
that is to be assigned.

To define avalue:

1

Double-click on the Equation block. A dialog box similar to the
following appears:

Equation

EQUATION

Let | System Variable |

Acceleration -
.~ Acceleration_Feedforward_Gain

Average_Current_Fault_Setpoint

Current_Limit -

assigned.

Assigns avalue to a User variahle, write access |2
System variahle and General Purpose autput. The
value assigned can be a constant or an expression
which is evaluated to determine the value to he

Cancel |
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2. Makeentriesin the following fields:

Fidd Description

Let Select the type of variable that you want to use
in the equation. A list of those variables appears
in the window.

= Type the value or expression that defines the
value for the variable.

3. Sdect the variable in the window.

4. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Feedback

The Feedback block alows you to directly and immediately
enable or disable the feedback loop on the servo axis.

Y ou can use the Feedback block anywhereina GML Ultra
diagram. However, because it causes an abrupt, uncontrolled
stop, you should not use it while the axis is moving.

To set feedback condition state:

1. Double-click on the Equation block. A dialog box similar to the
following appears:

Feedback

t-D FEEDBACK

State

Directly and immediately enables 2
and disahles the feedback laap.

Chaoose the desired State: OfFf, On
frarm the pop-up menu. Mote - this &

Cancel |
I3
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2.

3.

Make an entry in the following field:

Fidd Description

State Select one of the following:

ON To immediately enable the feedback
loop on the servo axis.

OFF To immediately disable the feedback
loop on the servo axis.

Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are st.

To use feedback when you must move the axis by hand:

1. Select the appropriate axis.

2. Inthe Feedback Sate field, select OFF. The position continues to
be tracked even with feedback OFF.

3. Move the axis by hand as needed.

4. Select ON. When feedback is turned on again, the axisis again
under closed-loop control, but at the new position.

5. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Fkey

This block allows you to ssimulate pressing an Fkey from within

the program.

E,]‘ FKey
F key Program #

Simulates pressing an Fley fram
within the program. The range ofvalid
F keysis 1.24.

Save Cancel
o) conce
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The operator terminal has four function keys (Fkeys F1 through F4)
you can program to perform different functions. Once these key are
programmed, you can assign text to them so their functions appear on
the operator terminal screen. Enable these displays by connecting the
operator terminal to seria port A (P7).

There are two places to set the Fkey mode displayed on the operator
terminal:

o From aprogram.

e By using the mode key.

To st the Fkey mode from a program:

Use a Print to Display block with a“~Cn” in the message ('n'
corresponds to the Fkey mode number.) The number 'n' is zero-based—
that is, O corresponds to Fkey Mode #1, 1 corresponds to Fkey Mode
#2, and so on.

To set an Fkey mode using the MODE key:

1. Pressthe MODE key to step through as many modes as are defined
in the FKey Set Up dialog box. If Fkey functions are not assigned
to amode, the operator terminal pass over that mode and moves to
the next mode with defined Fkeys.

2. Pressthe MODE key. The Fkey labels appear on the screen.

To clear the labels from the terminal screen:

Press either the CLEAR key or the STATUS key, which displays one
of the status displays.

Gear Axes

The Gear Axes blocks alows you to enable electronic gearing
between the servo and master axes at a specified ratio.

Electronic gearing remains active through any subsequent Jog
Axisor Move Axis. This alows electronic gearing motions to
be superimposed on the jog or move motions to create complex
motions and synchronization.
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To define the gear ratio:

Double-click on the Gear Axes block. A dialog box smilar to the
following appears:

Gear Axes

# GEAR AXES

¥ Set Ratio [ as Real Number ]

Follower:Master Ratio |1| |

I Slew 1000.0000

Enahles electronic gearing between two axes
at a specified ratio. Electronic gearing allows
you to tie the motor to the motion of encoder 2,
=0 thatwhen encader 2 maves a given distance,
the motar moves a propotional distance. The

| Save I Cancel

-

1. Makeentriesin the following fields:

Fidd Description

Set Ratio Select one of the following:

asa

Real Number  To alow the gear ratio to be
specified as areal number or
expression representing the
ratio of follower axis counts to
master axis counts.

asa

Fraction To alow the gear ratio to be
specified as a pair of integer
numbers or expressions
representing the ratio between
the number of follower axis
feedback counts and the
number of master axis
feedback counts.

Note: A negative gear ratio causes the motor
to move in the direction opposite that of
encoder 2.

Publication 1398-5.11 - February 1997



If Axis  9-17

Fidd Description

Follower: If your ratio is areal number, type the real

Master number or expression that represents the ratio

Ratio of follower axis counts to master counts.

Follower If your ratio is afraction, type the pair of

Counts integer numbers or expressions that represent

Master the ratio between the number of follower axis

Counts feedback counts and the number of master axis
feedback counts.

Slew Select the Sew check box and type the value
that defines the maximum acceleration of the
follower axis.

2. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

If Axis

The If Axisblock allows you to check the status of an axis. If
the status of the axis matches the chosen status, program flow
branches to the 1 (true) node. If the status of the axis does not
match the chosen status, program flow continues to the O
(false) node.

1. Double-click onthe If Axisblock. A dialog box similar to the
following appears:

[ ]

Status | In-Position |

Checks the specified status ofthe =
axis. Ifthe status ofthe axis matches
the chosen Status then program flow
hranches to the 1 {rue) node. Ifthe
status ofthe axis does not match the
chosen Status then program flow

l Save ' Cancell

-
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2. Makean entry in the following field:

Fidd Description

Status Select one of the following:

In Position

Jogging Done

Moving Done

Homing Done

Gearing Done

To check for anin position
status. When the axis locks onto
its command position, the
program branches to the 1 (true)
node (In_Position_Flag=ON).

To check for ajogging done
status. When the axisis no
longer being commanded to jog,
it branches to the 1 (true) node
(Jog_Active Flag= OFF).

To check for amoving done
status. When the axisis no
longer being commanded to
move, the program branches to
the 1 (true) node

(Move _Complete Flag=ON).

To check for ahoming done
status. When the axis has been
homed, the program branches to
the 1 (true) node
(Home_Sequence Complete H
ag=ON).

To check for agearing done
status. When the axisis no
longer being commanded to
move from the electronic
gearing function, the program
branches to the 1 (true) node
Gearing_Active Flag=OFF).

3. Select Save. The dialog box closes. The diagram appears with the

block checked to indicate that the parameters are st.
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A E+T

If Expression

The If Expression block allows you to evaluate a mathematical
expression and make alogical decision based on itsvalue. If
the value of the expression is true, program flow branches to
the 1 (true) node. If the value of the expression isfalse,
program flow continues to the O (false) node.

To usethe If Expression block to make a decision based on an
expression:

1. Double-click on the If Expression block. A dialog box similar to the
following appears:

IF Expression

IF EXPRESSION

If Corrmand_velocity + 01

Evaluates a mathematical expression and makes a =
logical decizsion based on its value. Ifthe value of the |
expression is not zero then program flow branches to
the 1 {rue) node. Ifthe value ofthe expression is zero

Cancel |

2. Makean entry in the following field:

Fidd Description

If Type or use the Expression Builder to create a
logical expression.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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1 If Fault

@n The If Fault block allows you to check for fault conditions on
the drive. If the selected fault condition is active, the program
flow branches to the 1 (true) node. If the selected fault
condition is not active, the program flow continues to the 0
(false) node.

To check for afault condition on the drive:

1. Double-click on the If Fault block. A dialog box similar to the

following appears:
If Fault
IF FAULT
Condition | Error Active |
Checks for fault conditions on the drive. Ifthe =

selected fault condition is active then the pragram
flowe branches to the 1 {drue) node. Ifthe selected
fault condition is not active then pragram flow
continues to the 0 (false) node.

Choose the desired Condition from the pop-up
mend. Conditions include:

Errar Active - program flow branches to the 1 (trued

Cancel |

2. Makean entry in the following field:

Fidd Description

Condition Select one of the following:

Error Active To detect a condition where
program flow branchesto the 1
(true) node if an error has
occurred.

Warning Active  To detect a condition where
program flow branchesto the 1
(true) node if awarning has
occurred.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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If Input
The If Input block alows you to read the specified genera
purpose input.

If the input you selected matches the specified state, program
flow branches to the 1 (true) node. If the input you selected
does not match the specified state program flow continues to
the O (false) node.

To read ageneral purpose input:

1. Double-click on the If Input block. A dialog box similar to the
following appears:

IF Input
IF INPUT

Input

State [ On -]

Reads the specified General -
Purpose input.

Ifthe chosen input matches the
specified state then program flow
hranches to the 1 (rue) node. Ifthe

| Sawve I Cancel

2. Makean entry in the following field:

Field Description
Input Select the input that you want to read.
State Select one of the following:
On To have the program flow branch to
the 1 (true) node if the input is ON.
Off To have the program flow branch to

the O (false) node if the input is OFF.

Flag To have the program flow branch to
the 1 (true) node if the state of the
input matches the state of the
specified flag variable.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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If Move

The If Move block alows you to move a specified distance
unless the condition is satisfied during the move. The velocity
for the move is that of the previous Segment Move Axis block.
This block evaluates the condition and makes alogical decision
based on its vaue. If the condition is met, then program flow
branches to the 1 (true) node. If the condition is not met, then
program flow continues to the 0 (False) node.

IMPORTANT: This block must follow a Segment Move Axis
block. Also, the final block of a complex If Move profile must
be a Segment Move Axis block.

To define amove condition:

1. Double-click on the If Move block. A dialog box similar to the

following appears:
If Move

IF MOVE

Distance “ |

Condition ‘ |

Maove the distance specified unless the condition is £
gatisfied during the move. The velocity far the maove ||
iz that of the previous "Custom” Move Axis hlock.
Evwaluates the condition and makes a logical
decizion based on its value. Ifthe condition is met 4

E' Cancel |
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2. Make entriesin the following fields:

Fidd Description

Distance Type avaue or expression that represents the
maximum distance of the move.

Condition Type avaue or expression that represents the
condition that must be met to exit the move.

o If the condition is met at any time during the
move, program flow branches to the 1 (true)
node.

o If the condition is not met, program flow
pauses on this block until the specified
distance is reached, then branches to the O
(false) node.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

1 If Registration

AT

> The If Registration block allows you to evaluate the previousy
configured registration event. If the event occurs, program flow
branches to the 1 (true) node. If the event has not occurred,
program flow continues to the O (false) node.

Y ou need to have set up aregistration for the specified axis
previoudy in the diagram using a Registration block.

To evaluate a registration event:

Publication 1398-5.11 - February 1997



9-24  Understanding Blocks

1. Double-click on the If Registration block. A dialog box similar to
the following appears:

IF Registration

IF REGISTRATION

Source [ Input11 Interrupt |

Evaluates the status of a previously I
configured registration event. Ifthe eventhas __|
occured then program flow branches to the 1
{true) node. Ifthe event has not occured then
program flow continues to the 0 {false) node.

Choose the desired Interrupt Input: Input 11

| Save | Canct:ll

2. Makean entry in the following field:

Fidd Description
Source Select one of the following:
Input 11

Interrupt To select hardware Interrupt 1.

Input 12
Interrupt To select hardware Interrupt 2.

If the event: Program flow branchesto the:

Does occur 1 (true) node.

Does not occur | O (false) node.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

1 If Timeout

Eu The If Timeout block allows you to evaluate the count-down
timer you specify to determineif it hastimed out. If the timer
has timed out, program flow branches to the 1 (true) node. If
the chosen timer has not timed out, program flow continues to
the O (false) node.

Publication 1398-5.11 - February 1997



If Timeout 9-25

The following three events must be complete before you insert the If
Timeout block:

o A Define Scan Event block was used to define the use of the timer.
e A Set Timer block was used to set the value of the timer.
e A Set Condition block was used to activate the Scan event.

To use a specified preset timer to decide program flow:

1. Double-click onthe If Timeout block. A dialog box similar to the
following appears:

If Timeout E

F TIMEOUT

Timer: (1]

Evaluates the specified count-down timerto 2
determine if it has timed out. Ifthe chosen
Timer has timed out then program flow
hranches to the 1 (rue) node. Ifthe chosen
Titner has not timed aut then program flow
continues to the 0 {false) node, -

| Save I Cancel'

2. Makean entry in the following field:

Fidd Description

Timer Select the preset timer that you want to
use: 1or 2.

If the chosen Then program flow branchesto the:

timer has.

Timed out 1 (true) node.

Has not timed out | O (false) node.

3. Make sure you have set the parameters in the specified Set Timer,
Define Scan Event, and Set Condition blocks.

4. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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. Jog Axis

The Jog Axis block alows you to jog (move continuoudly) the
servo axis a specific direction at a specified speed. You can set
the jog and location rates by using a Change Jog Dynamics
block or in Jogging under Axis Configuration.

T

To defineajog:
1. Double-click on the Jog Axis block. A dialog box smilar to the
following appears.

JOG AXIS

Direction:

¥ Speed ‘10 |

Jogs (moves continuoushy) the axis in 2
aspecified Direction at a specified
Speed. Choose the Direction: Forward,
Reverse fram the pop-up menu and

| Save I

Cancel |

2. Makeentriesin the following fields:

Field Description
Direction Select one of the following:
Forward To jog the motor forward.
Reverse To jog the motor reverse.
Speed Type the speed a which the motor jogs.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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Motion Settings

The Motion Settings block alows you to change the working
profile values used with all subsequent moves.

Note:  This block does not change the power-up profiles that are
defined in setup. It only changes the current working profile
and subsequent motion for this axis.

To change the value of al moves following this block:

1. Double-click on the Motion Settings block. A dialog box smilar to
the following appears:
Motion Settings
k}z MOTION SETTINGS

Default Move Settings

[ Speed
[T Overspeed IZI
™ Accel{Decel D

Directly changes the default move settings
uzed with all subsequent maoves.

Enter an aptional Speed, drive Overspeed,
andior Acceleration/Deceleration value.

Cancel |

2. Makeentriesin the following fields:

Fidd Description

Speed Type the speed for the move or jog. This
changes the working velocity vaue used with
subsequent Move blocks.

Overspeed Type the overspeed fault set point.

Accel/Decel | Type the acceleration and deceleration value.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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Move Axis

The Move Axis block allows you to move the servo axisto a
specified absolute position or to a specified incremental
distance at a specified speed. The Move Axis block can also
generate custom move segments.

To define amove:

1. Double-click on the Move Axis block. A dialog box similar to the
following appears:

Move Axis

MOYE AXIS

Move: | Absolute |

Position ||:|

[ Speed |D |

Choose the desired move Type: Absolute, =
Incremental or Segment from the pop-up menu and
values or expressions for the desired Position or

Distance and Speed. Mave types include: Cancel
Abszalute - moves the axis to a specified absolute —I

-

2. Make entriesin the following fields:

Fidd Description
Move: Select one of the following:
Absolute To move the axisto an

absolute position.

Incremental To move the axis by an
incremental distance.

Segment To move the axis by an
incremental distance
representing a portion of a
complex profile.

Position If you selected Absolute in the Move field,
type the value or expression that defines the
specific position.

Distance If you selected Incremental or Segment in the
Move field, type the value or expression that
defines the incremental distance.

Speed Type avaue or expression that represents
the speed of the move.
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Fidd Description
Override If you selected Segment in the Move figld,
Profiles select one of the following:

S-Curve S-curve acceleration and

deceleration (controlled jerk).

Trapezoidal Linear acceleration and
deceleration.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

et New Module
D@ The New Module block alows you to place a new blank

module on the Diagram Editor window.

Double-click on the New Module block. A dialog box similar to the

following appears:
T (1]

File Edit Defintions Module Diagram ‘indows Help
Mew Diagram _|Of =

Ultra Control Family New Module v

[T M
=l
I
Mew Module Mew Module
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o d Output On
'D@“‘ The Output On block allows you to turn ON a single output or
to set agroup of outputs to the binary state of an expression.

To define asingle output as ON:

1. Double-click on the Output On block. A dialog box similar to the
following appears:

Output On

=L OUTPUT
ON

Output [ General Purpose ¥

" Pulse Time [sec.)

Directly and immediately turns Ol 2
all general purpose outputs, or

turns a single General Purpose | Save I Cancel

autput Qi or to the state of a flag

2. Make entriesin the following fields:

Fidd Description
Output Select one of the following:
Generd

Purpose To specify ageneral purpose output.

Binary = To specify agroup of outputs to set
to the binary state of an expression.

All To set al general purpose outputs
ON.
Start Bit If the Output field is Binary, type avaue from 1

to 8 that represents the least significant bit of the
group of binary outputs.

Set To If the Output field is Binary, type avaue or
expression that represents the binary value.

Number of If the Output field is Binary, type the number of
Bits outputs included in this group.

Pulse Time | If the Output field is General Purpose, use this
(sec.) field to set an optional pulse time for the output.
Program flow continues to the next block and the
output turns OFF after the specified time.

3. Select the output that you want to turn on if set to General Purpose.

Publication 1398-5.11 - February 1997



Output Off  9-31

4. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Output Off

The Output Off block alows you to immediately turn asingle
output OFF or to the state of the flag variable, or set a group of
outputs to the binary state of a variable.

To define a single output as OFF:

1. Double-click on the Output Off block. A dialog box similar to the
following appears:

Output O

OUTPUT
OFF

Output [ General Purpose ¥

" Pulse Time [sec.) D

Directly and immediately turns e
OFF all general purpose outputs, or
turns a single General Purpose | Save I Cancel
output OFF, arto the state of a flag

-

2. Makeentriesin the following fields:

Fidd Description

Output Select one of the following:

Generdl

Purpose To specify ageneral purpose
output.

Binary To specify agroup of outputs to
set to he binary state of an
expression.

All To set al general purpose outputs
OFF.

Start Bit If the Output field is Binary, type the output
number from 1 to 8 that represents the least
significant bit of the group of binary outputs.
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Fidd Description

Set To If the Output field is Binary, type avaue or
expression that represents the binary value.

Number of If the Output field is Binary, type the number of
Bits outputs included in this group.

Pulse Time | If the Output field is General Purpose, use this
(sec.) field to set an optional pulse time for the output.
Program flow continues to the next block and the
output turns ON after the specified time.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Patch Statement

The Patch Statement block allows you to enter iCODE (the
native language of the ULTRA Plus motion controllers)
commands directly into the application diagram.

IMPORTANT: Use this block only if you are experienced with
iCODE.

1. Double-click on the Patch block. A dialog box similar to the

following appears:

Statement|s]:

enhter patch staterments here

Allowes iCODE (the native language 2
ofthe Ultra Plus motion controller)
commands to be entered directly into
the application diagrarm.

Cancel |
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FRULT

2. TypetheiCODE commandsin the scrolling Statement(s) window.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Pause Move

The Pause Move block alows you to ramp motion to a stop
and pause. You can aso set the Pause input to perform this
function in setup.

The Pause block does not require you to enter information.

Print Fault

The Print Fault block allows you to print messages on the
operator terminal.

Note: Thisblock isusualy used within the Error program.

To select the type of message that displays on the operator terminal
when afault occurs:

1. Double-click on the Print Fault block. A dialog box similar to the
following appears:

Print Fault
PRINT FAULT
&
Print | Error Message hd |

Choose the desired messade from the
pop-up mend. Messages include: Errar
Messade - Print the proper messade to
the aperatar terminal upan accurrence of
an errar; Warning Message - Print the
proper message to the aoperator terminal
Upan occurrence af a warning.

Cancel |
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2. Makean entry in the following field:

Fidd Description

Print Select one of the following:

Error Message To display an error message
when afault occurs.

Warning Message  To display awarning
message when afault
OCCUrS.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

FRIN Print to DISpIay
The Print to Display block alows you to display messages and
variable values on the operator interface.

To define a message and position it on the operator interface:

1. Double-click on the Print to Display block. A dialog box similar to
the following appears:

Print to Display
Print to Display
[

[T Set Row Column

[ Message |entermessagete>€t hera |

Variable [ None -]

[~ Force to Port B

Displays messages and variahle values an the aperator £
terfare.

Enterthe optional Row and Colurmn where printing will

hegin. The top row is 1 and the left hand columnis 1. Cancel
Enter an optional message. Optionally, selectthe Type of = —I
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2. Makeentriesin the following fields:

Fidd Description

Set Row Type the row at which the message begins.

Set Column | Type the column at which the message begins.

Message Type the message that you want to appear.

Variable Select the type of variable that you want to
display.

Forceto Select the Force to Port B check box to print to

Port B Port B. The default is Port A, the operator terminal
port.

3. Select the variable you want to display from the scrolling list.

4. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Redefine Position

The Redefine Position block allows you to set the actual or
command position of the axis to a specific absolute or relative
position. Y ou can use the Redefine Position block when the
axisismoving or at rest. This block does not cause motion; it
simply redefines the current axis position. In addition, the
master axis position is set to zero.

To redefine the position of the axis:

1. Double-click on the Redefine Position block. A dialog box similar
to the following appears:

Redefine Position

w-sy REDEFINE POSITION
okl

New Position ||:| |

Redefine the present commanded =
position as a new pasition. The
present commanded position will
become the specified position, the
encoder position that is not the
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2. Makean entry in the following field:

Fidd Description
New Type the value or expression that defines the
Position new command position of the axis.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Registration

r o The Registration block alows you to set up aregistration event
to store the actual positions of the servo and master axes. Also
use this block to cancel aregistration event set up by a
Registration block that has not been executed.

b
-

To set up aregistration event:

1. Double-click on the Registration block. A dialog box similar to the

following appears:
Hegiztration
2 REGISTRATION
e
Setsupa .
registration eventto
Type stare the actual
position or cancels a
State registration ewent set
Up by & previous
Registration hlock
Source [ Input 11 Interrupt ]  |ihich has notyet
occurred.
["'Wait For Tripped Choose the desired
Registration Type:
[ Auto Rearm Registration Input Hardware or Software.
To setup Hardware |
| Save I Cancel |

2. Makeentriesin the following fields:

Fidd Description

Type Select one of the following:
Hardware  To set up hardware
registration.

Software To activate a software
simulation at an Input 12
interrupt.
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Fidd Description
State Select one of the following:

Arm To monitor the specified
axis until atransition of the
registration source you
specified in the Source field
occurs.

Disarm Disengage a previoudly set
registration event.

Source Select one of the following:

Input 11

Interrupt To select Hardware
Interrupt 1.

Input 12

Interrupt To select Hardware
Interrupt 2.

Wait For Sdlect thisto pause the program until the
Tripped registration event occurs.

Auto Rearm | Select thisto activate the registration event
Registration | continuously.

Input

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Reset Axis Fault

The Reset Axis Fault block allows you to directly reset the
ULTRA Plus controller.

It resets or clears the specified fault status on the specified axis
by setting the value of the appropriate fault variable to zero.

The Reset Axis Fault block does not require you to enter information.
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Reset Drive
The Reset Drive block allows you to perform a hardware reset.

Note: Thisblock causes the axis to lose home complete
status.

This block does not require you to enter information.

Resume Move

The Resume Move block allows you to resume motion
previousy halted by the Pause Move block. You can also set a
Resume Move by clearing the Pause input.

The Resume Move block does not require you to enter information.

Scan Event Handler

The Scan Event Handler block allows you to place a new blank
module on the diagram. Scan event handlers monitor the
condition of an event. When the scan event is enabled, if the
event is scanned and the condition is true, the actions are
performed in parallel with program execution. Scanned events
can be enabled and disabled within the application.

IMPORTANT: You need to connect the input node from node 2 (the
lower output node) of a Define Scan Event block.

IMPORTANT: You cannot encapsulate this block.
IMPORTANT: You cannot connect this block back into the diagram.

Only blocks relevant to this module are available in the block library.
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GML
Fle Edit Defintions Module Diagram ‘“indows Help
Mew Diagram

Ultra Control Family Scan Event Handler _¥|™

Scan Event Handler

Mew Diagram

Scan Event Handler

Scan Event Handler

Set Condition

The Set Condition block alows you to set the state of a

condition handler.

To et the state of a condition handler:

1. Double-click on the Set Condition block. A dialog box similar to

the following appears:

Set Condition <]

Set Condition

Handler [ Scan Event
Number [T
State [ On

Sets the state of a condition handler.

Zhoose the Condition and State: On, Off ar
Caontinue frarm the pop-up menus. Conditions
include;

Scan Event- are events executed hefare each

-

Cancel |
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2. Make entriesin the following fields:

Field

Description

Handler

Select one of the following:
Scan Event To activate a scan event.

Note: You need to use a Define
Scan Event Handler block
to create a condition
handler for a Scan Event
routine.

Xkey To activate an Xkey routine.

Note: You need to use a Define
Xkey block and an Xkey
Handler block to create a
condition handler for a
Xkey routine.

Number

Select a number between 1 and 8 (1 and 4 for
Xkey) to define the handler that you selected in
the Handler field.

State

Select one of the following:

On To activate the condition handler for
asingle event.
Off To deactivate the condition handler.

Continue To alow for continuous monitoring
of the condition handler.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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Set Scan Timer

The Set Scan Timer block allows you to set the value of one of
two count-down timers to the time.

To set a Scan Event timer:

1. Double-click on the Set Scan Timer block. A dialog box similar to
the following appears:

Set Scan Timer E

SET SCAN
TIMER
Timer EI
Set Time [seconds]
[CSetScanEvent [ 1 *]: [ On ]
"W ait for Timeout

Sets one of tivo count-doien = '
l Save

timers to the desired time. Select __|
the desired Timer device from the
pop-up menu and enter a

= Cancel |

2. Makeentriesin the following fields:

Fidd Description

Timer Select the number that represents the timer
device that you use (1 or 2).

Set Time Type the value or expression in seconds to

(seconds) indicate the amount of time before the timer
expires.

Set Scan Type the number that represents the event

Event that is scanned for.

Select one of the following:

On To activate the scan event
for asingle event.

Continuous To alow for continuous
monitoring of the scan event
handler.
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Fidd Description

Wait for Sdlect thisfield to pause the program flow

Timeout until the timer you selected in the Timer field
times out.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Slew Disable

The Slew Disable (red) block allows you to disable the rate of
change (accel/decdl) limit for the electronic gearing function.

The Slew Disable block does not require you to enter information.

Slew Enable

The Slew Enable (green) block alows you to set and enable the
rate of change (acceleration/deceleration) limit for the
electronic gearing function. Slew is the maximum acceleration
permitted as a result of asignal received from the master axis.

The dew limit is frequently used when the follower starts
following a master that is already moving. If the master is
moving and a gear is enabled with no dew limit set, the
follower uses maximum acceleration to come up to speed. This
can cause excessive wear on most machines and potentially
damage equipment.

If you set adlew limit, the follower uses this acceleration rate
to match the speed of the master.

Note: The dew rate can be set in either the Slew Enable block
or the Enable Gear block.

To enter adew limit:

1. Double-click on the Slew Enable block. A dialog box similar to the
following appears:
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Slew Enable

SLEW
ENABLE

T Slew 1000.0000

Set and enahble the rate of
change {acceleration) limit for the
output afthe gear function.

2. Makean entry in the following field:

Field

Description

Sew

Type the value in user units per second that
represents the maximum acceleration to
match speed with the master.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are st.

. Stop Motion

The Stop Motion block allows you to disable motion in
progress and bring the axis to a decelerated stop.

To enter a stop motion:

1. Double-click on the Stop Motion block. A dialog box similar to the
following appears:

Stop Motion

STOP MOTION

Mode
[ Stop All Motion |

" Decelerate Move

Stops any motion on the axis =
without disabling feedhback.
Choose the desired Mode

from the pop-up menu.

I Save I Cancel |
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2. Makeentriesin the following fields:

Fidd Description

Mode Select one of the following:

Stop All Maotion  All motion caused by any
previous Move Axis, Jog
AXxis, and Gear Axis blocks
is stopped simultaneoudly,
bringing the axisto rest.

Stop All Gearing  Stop all Gear Axis blocks.
Stop All Jog Stop al Jog Axis blocks.
Stop All Move Stop al Move Axis blocks.

Decelerate | Select this check box to use the default
Move acceleration to stop motion. If you do not select
this check box, no deceleration is used.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Terminal Monitor

The Terminal Monitor block allows you to display monitor
variable values on the top line of the operator terminal screen.

To select the variable that you want to appear:

1. Double-click on the Termina Monitor block. A dialog box smilar
to the following appears:

Terminal Monitor

TERMINAL MONITOR
=

Clear The Top Line -
Command Position
.~ Feedback Position
Following Error
Profile Generator Position -

SCreen.
Selectthe desired variahle from the
scrolling list.

| Sawve I Cancel

2. Select the variable that you want to monitor on the operator
terminal. A check mark appears in front of the variable.
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3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.

Wait For Axis

The Wait For Axis block alows you to pause program flow
until the status that you specify for the axisistrue.

To define the status condition you want the axis to wait for:

1. Double-click on the Wait For Axis block. A dialog box similar to
the following appears:

W ait For Axis [ <]
WAIT FOR AXIS
Status [_In-Position hd |
Pauses program flaw until the =

specified status ofthe axis is true.
Choose the Status condition to check
for from the pop-up menu. Status
conditions include:
In-Posgition - the program pauses until | o

I Save l

Cancel |

2. Makean entry in the following fields:

Field

Description

Status

Select one of the following:

In Position To make the axis wait for a
|locked condition.

Jogging Done  To make the axis wait for
jogging to finish.

Moving Done To make the axis wait for
moving to finish.

Homing Done To make the axis wait for
homing to be complete.

Gearing Done  To make the axis wait for
gearing motion to finish.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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Wait For ENTER

e The Wait For ENTER block allows you to pause program flow
until you press ENTER on the operator terminal.

The Wait For Enter block does not require you to enter information.

n Wait For Expression
AxB+C The Wait For Expression block allows you to evaluate and wait

for amathematical expression to be true. When the value of the
expression is true, then program execution continues.

To pause a program until avalue or expression is met:

1. Double-click on the Wait For Expression block. A dialog box
similar to the following appears:

Wait for Expression

Wait For |

Evaluates and YWaits for a mathematical expression to
hetrue. Once the value ofthe expression is non-zero
then program execution continues.

Cancel |

2. Makean entry in the following field:

Fidd Description

Wait For Type or use the Expression Builder to create the
mathematical expression, which when true,
alows the program to continue.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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e

Wait For Input On

The Wait For Input On block allows you to pause program
flow until a condition is met for a genera purpose input that

you specify.

To specify the condition that pauses your program:

1. Double-click on the Wait For Input On block. A dialog box similar
to the following appears:

Wait for Input On

WAIT FOR
INPUT ON

Input

State [ On |

ocCurs.

Fauses the program until the -
specified General Purpose input

Chooge the desired State: On or
Flag fram the pop-up meny and

I Sawve I

Cancel

2. Makeentriesin the following fields:

Fidd Description

Input Select the input that you want to use to
pause the program.

State Select one of the following:

On To wait for the input to be ON.

Flag To wait for the state of the input
to be equal to the specified flag
variable.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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B Wait For Input Off

_LT,D The Wait For Input Off block allows you to pause program
flow until a condition is met for the genera purpose input that
you specify occurs.

To specify the condition that pauses your program:

1. Double-click on the Wait For Input Off block. A dialog box similar
to the following appears:

Wait for Input Off
WAIT FOR
INPUT
OFF
Input
State | Off |
i
Flag
Fauses the prograrm until the R

specified General Purpose input
accurs.

Chooge the desired State: Off or
Flag fram the pap-up menu and

I Sawve I Cancel

2. Makeentriesin the following fields:

Fidd Description

Input Select the input that you want to use to pause
the program.

State Select one of the following:

Off To wait for the input to be OFF.

Flag To wait for the state of the input to
equal the state of the specified flag
variable.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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Wait For Registration

The Wait For Registration block alows you to pause the
program until the registration event set up by a previous
Registration block occurs.

IMPORTANT: If you selected Wait For Tripped in the Registration
block, do not use aWait For Registration block. If you do, the program
waits for the same event twice.

To specify the condition that pauses your program:

1. Double-click on the Wait For Registration block. A dialog box
similar to the following appears:

Wait for Hemistration

WAIT FOR
REGISTRATION

Source | Input 11 Interrupt |

Fauses the program until the registration event set 2
up by a previous arm Registration block accurs.

Choose the desired Interrupt Input: Inpot 11
Interrupt, Input 12 Interrapt fram the pap-up menu.

Maote - Ifyau selected Wait Faor Tripped in the arm

Save Cancel |

2. Makean entry in the following field:

Field

Description

Source

Select one of the following:

Input 11

Interrupt To wait for Interrupt 1 to
occur.

Input 12

Interrupt To wait for Interrupt 2 to
occur.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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@d Xkey
=]

The Xkey block allows you to smulate an operator pressing an
Xkey. The keys marked X1 through X4 on the operator
terminal are specia function keys (Xkeys) that, when pressed,
execute aroutine in parallel with the application program. To
enable an Xkey routine, you need to use the Xkey Handler
block to create a condition.

IMPORTANT: Only one Xkey routine can be running at atime. If an
Xkey routine is running when the Xkey block is executed, then the
current Xkey routine ends and the new Xkey routine is started.

To simulate pressing an Xkey:

1. Double-click on the Xkey block. A dialog box similar to the

following appears:
[ ]| %Key
Y

A key Program #

Simulates an operator pressing an
Hkey, The Xkey routine must hawve
heen enabled previoushy with a Set
Condition block.

Save Cancel
Coe)  conca

2. Makean entry in the following field:

Fidd Description

X key Type the number (1-4) that represents the
Program # Xkey routine defined by a previous Define
Xkey block and Xkey Handler, and activated
by a previous Set Condition block.

3. Select Save. The dialog box closes. The diagram appears with the
block checked to indicate that the parameters are set.
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9-51

Xkey Handler

The Xkey Handler alows you to place a new blank module on
the diagram. Xkey handlers perform their actions in parallel
with program execution. The keys on the operator terminal
marked X1 through X4 are specia purpose keys (Xkeys) that,
when pressed, cause the execution of an Xkey Handler.

Only blocks relevant to this module are available in the block
library.

IMPORTANT: You must connect the input node from node 2
(the lower output node) of a Define Xkey block and you cannot
encapsulate it. Y ou cannot connect back to the diagram.

GML 19 [=1 E3
Fle Edit Defintions Module Diagram ‘“indows Help
Mew Diagram

Ultra Control Family ‘ Xkey Handler V.

Hkey Handler Rkey Handler
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Index

A

Add option
File menu,
adding
blocks,
expression operators, |4-14
numerals,| 4-14
system functions,

system variables and flags, |4-13
user variables and flags,
Align Blocks option
Edit menu,
aligning
blocks,
Allen-Bradley representative, local,
Application window
purpose, 2-1
audience
for this manual, P-1

B

block
naming a,
Block Information option
Edit menu,| 4-10
block palette
using the,
blocks
adding,
aligning,
clearing,
colors of,

deleting,
disconnecting, |44/

display information about, | 4-10
duplicating,
encapsulating,
finding specific,
grouping,
guidelines for use, 4-1
inserting a block between,
libraries of,
moving,
palette of,
replacing,
selecting, 4-1

spacing, 4-9

swapping, 47
Build Expression option

Edit menu, 4-12

C

calculator,

Change Block option
File menu,
Change Gain function block, 9-1
Change Jog Dynamics function block,
Clear Display function block,
Clear option
compare with Cut and Delete,
Edit menu,
clearing
blocks,
clipboard contents
pasting,
Close option
File menu,| 3-16/ 3-17
closing
saved files,
closing afile
after saving,
without saving
colors of blocks, |
Command window
purpose,
communication link
multi-drop mode, [1-2|
RS-232,/1-2
RS-422,|1-2
connectin
blocks, ;E|
connection lines
moving,
showing,
Copy option
Edit menu,
copying
blocks,
creating
new diagram, 3-1
sofi pts
cursor
functions,
Cut option
compare with Clear and Delete,
cutting

blocks,
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D

Define Scan Event function block,
Define Xkey function block,
Definitions option
Diagram menu,
Delay function block,
Delete option
compare with Cut and Clear,
deleting
blocks,
diagram
changing a,
creating anew, 3-1,5-1
display information about its content,
duplicating some or all,
naming a new, | 3-11
opening a,
printing a,
saving a new,
saving changes, | 3-11|
selecting a complete diagram,
Diagram Editor window
purpose,
Diagram Info option
Definitions menu,
Diagram Library
using the, 4-1
Diagram menu
Definitions option,
Diagram option,
Edit option,
File option,
Find option,
Help option,
Module option,
Translate to Script option, [7-2]
Windows option,

diagrams
selecting a complete,
testing,
translating to script, 7-1
dialog boxes
Expression Builder, [ 4-12|
Find Block,
Find-Replace,
Open,
Print Dialog,

Watch Items,
Disable Gearing function block,
Documentation option

Module menu,
documenting
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modules,
Duplicate option

Edit menu,
duplicating

blocks, [4-5]

E

Edit menu
Align Blocks option,
Block Information option, | 4-10
Build Expression option,
Clear option, |3-7]
Copy option, | 3-8] 76
Cut option,| 3-7, 76/
Duplicate option,
Find Again option,
Paste option, | 3-8 7-7|
Redo option,| 3-10
Select All option,
Space Blocks option,
Swapping Blocks option,
Undo option,
Edit option
Diagram menu,
Script menu,
Edit Value function block,
Encapsulate option
Module menu,
encapsulating blocks, 1-1
END block,
Equation function block,
Exit option
File menu, | 3-17
exiting
GML Ultra,
expression
building an,
Expression Builder
dialog box,|4-12|
using the,

F

Feedback function block,
fields
entering expressions asvaluesin, | 4-12
file extensions
.aps,
.ult,
File menu

Add option,

Change Block option,
Close option,| 3-16/3-17




Index

Exit option,
Insert Between option,
New Diagram option, 3-1, 5-1
New Script option,
File option
Diagram menu,
Script menu,
files
closing new,
Find Again option
Edit menu,
Script menu,
Find Block dialog box,

Find option

Diagram menu,
finding text

in scripts,

Find-Replace dialog box,
Find-Replace option
Script menu,
Fkey function block,
function blocks
Change Gain, 9-1
Change Jog Dynamics,
Clear Display, [9-5!
Define Scan Event, |96/
Define Xkey,
Delay,
Disable Gearing,
Edit Value,
Equation, | 9-12
Feedback,
Fkey,
Gear Axes,
If Axis,| 9-17
If Expression,| 9-19
If Fault,| 920
If Input,| 921
If Move,| 922
If Registration, | 923
If Timeout,| 924
Jog Axis,
Motion Settings,
Move Axis,
New Module,
New Module,
Output Off,
Output On,
Patch Statement,
Pause Move, | 9-33
Print Faullt,
Print to Display, | 9-34 |
Redefine Position,
Registration,

Reset Axis Fault, 9-37
Reset Drive,| 9-38
Reset Move, | 9-38
Scan Event Handler,
Set Condition,

Set Scan Timer,

Slew Disable,| 942

Slew Enable, | 942
Stop Motion, | 943
Terminal Monitor,| 944
Wait for Axis,

Wait for Enter,

Wait for Expression,
Wait for Input Off, 9-48|
Wait for Input On,
Wait for Registration,

Xkey,[9-50
Xkey Handler, 9-51

G

Gear Axes function block,
GML Ultra
overview, 1-1
Grid
Snapping to,
grouping
blocks,

H

help
types of online help,
Help option
Diagram menu,
Script menu,

iCODE, 7-1/9-32]
If Axis function block,| 9-17
If Expression function block, | 9-19
If Fault function block, | 9—20
If Input function block,
If Move function block,
If Registration function block,
If Timeout function block,
inputs/outputs

adding,| 4-13
Insert Between option

File menu,
inserting

ablock between blocks,
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J

Jog Axis function block, | 926

L

libraries
block,| 2-10
Library Browser, |62

M

Main Menu
purpose, | 29
manual
as part of manual set, | P-2
content overview, P-1
conventions, | P-5
help, | P-2
purpose, P-1
who should use, P-1
M odule Documentation dialog box, |6-9
Module Info option
Module menu, (6-9
Module menu
Documentation option, |6-9
Encapsulate option, |64
Module Info option, |6-9
Show Details option, |66
Show Overview option, |6-8
Unencapsulate option, |6-5
Module option
Diagram menu, | 3-2
modules
combining, See modules, encapsulating
definition, 6-1
documenting, |69
encapsulating, | 6-3
separating, See modules, unencapsul ating
show information window, |6-9
unencapsulating, | 6-5
viewing details, |66
viewing overview, [6—7
modules, creating
using an existing module, | 64
using Diagram Library, |6-2
using the block palette, 6-1
using the Edit menu, | 6-2
Motion Settings function block,| 9-27
Move Axis function block, | 9-28
moving
blocks, |44
multi-drop mode communication link, |1-2
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N

naming
adiagram,| 3-11
blocks,| 3-11

New Diagram option, 3-1
File menu, 5-1

New Module block, 6-1

New Module function block, | 2-10, 9-29
asalibrary,| 2-10

New Script option, |3-3
File menu, | 7-5

numerals
adding,| 4-14

O

Online Manager

opening, 8-1
Online Manager window

accessing, | 2-3

moving, | 2—4

purpose, [2—3
Open Diagram option, (34
Open dialog box, | 34
Open Script option, | 3-5
opening

adiagram,| 34

ascript, | 3-5
operators

adding expression, | 4-14
Output Off function block, |9-31
Output On function block, | 9-30
overview

GML Ultra, 11

P

parameters
finding specific, |52
setting parameters, | 4-10
Paste option
Edit menu, | 3-8|7-7
pasting
clipboard contents, | 3-8
Patch Statement function block, | 9-32
Pause Move function block, | 9-33
PDM, See Positioning Drive Module
Personality Module (PM)
purpose, |1-2
PM, See Personality Module
Positioning Drive Module (PDM)
purpose, 1-1
preface, P-1



Index

-5

Print Diagram dialog box, 3-13
Print Fault function block,
Print to Display function block,
printer

setting up,
printing

adiagram,

a script,

all modules of adiagram,

selected modules of a diagram,
product support, local

sales and order,

service agreements,

technical training,

telephone number,

warranty,

publications
related Allen-Bradley,
purpose

of thismanual, P-1

Q

quick reference
to GML Ultrawindows,

R

Redefine Position function block,
Redo last action,| 3-10
Redo option

Edit menu,
Registration function blocks,
replacing

blocks,
replacing text

in scripts, [7-7)
Reset Axis Fault function block, | 9-37
Reset Drive function block, | 9-38
Reset Move function block, | 9-38
RS-232 communication link, [1-2
RS-422 communication link, [1-2

S

saving
adiagram,| 3-11
diagram changes, | 3-11|

Scan Event Handler function block,
asalibrary,

Sscript
creating a new, | 3-3|
definition, [3-3|
opening , [3-5|

printing,
Script Editor, 7-1
Script Editor window
purpose,
Script menu
Edit option,
File option,
Find Again option,
Find-Replace option,
Help option, 34|
Windows option, |34/
scripts
copy text,
creating,
deleting text from,
finding text,
inserting text into,
Select All option
Edit menu,
Set Condition function block,
Set scan Timer function block,
Show Details option
Module menu,
Show Overview option
Module menu,
Slew Disable function block,
Slew Enable function block,
Snapping to Grid option, |4-10
Space Blocks option
Edit menu,
spacing
blocks,
START block,
Stop Motion function block,
swapping
blocks,
Swapping Blocks option
Edit menu,
system functions
adding,
system-defined variables, [4-14]

T

Terminal Monitor function block,
Test Diagram option
Diagram menu,
testing
diagrams,
title bar
purpose,
Trace window
purpose, [ 2-5|
Trandate to Script option
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Diagram menu, | 72
translating diagram to script

successful, | 7-2

unsuccessful, | 7-3
translating diagrams

to script, 7-1

U

undo
last action,| 3-10
Unencapsul ate option
Module menu, |6-5
user variables and flags
adding,| 4-13
user-defined variables, | 4-14

V

values
entering expressions as valuesin fields, | 4-12

W

Wait for Axis function block, | 945
Wait for Enter function block, | 9-46
Wait for Expression function block, | 946
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Wait for Input Off function block, | 948
Wait for Input On function block, | 947
Wait for Registration function block, | 949
Watch Item dialog box, |2—6
Watch window

purpose, [2—6
windows

Application window, 2-1

available offline, |2-8

available online, | 2-8

Command window, | 2—7

Diagram Editor window, |2—2

Online Manager window, 2-3

quick reference to, | 2-8

Script Editor window, | 2—7

Trace window, |2-5

Watch window, [2-6
Windows option

Diagram menu, | 3-3

Script menu, | 34

X

Xkey function block, | 9-50
Xkey Handler function block, | 2-10, 9-51
asalibrary,| 2-10
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