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CHAPTER 1

Introducing SCORBASE for Windows

SCORBASE for Windows is a robotics control software package, which
provides a user-friendly tool for robot programming and operation.

SCORBASE for Windows contains all the features of its DOS-based
predecessor, but many elements have been redesigned to suit and utilize
Windows capabilities. Menus and dialog boxes can be displayed in
numerous configurations, thereby simplifying and expanding access to
various functions. Positions can be recorded, for example, while programs
are being edited.

SCORBASE for Windows provides numerous capabilities:

+ Control and real-time status display of five robot axes, gripper and
two peripheral axes.

+ Full support and real-time status display of 8 digital inputs and 8
digital outputs. SCORBASEDpro offers an additional 4 analog inputs
and 2 analog outputs. User defined names can be assigned to each 1/0O.

+ Position definition and display as well as manual robot movement in
joint coordinates (encoder units). Cartesian coordinates (X,Y,Z, pitch
and roll are also available in Level 3 and SCORBASEpro.

+ Robot movement definition as joint, linear, or circular, with 10 active
speed settings. (Availability depends on level.)

+ Default setting of 100 positions and 1000 active program lines.

+ Interrupt programming for handling responses to changes in input
status.

+ Variable programming is available in Level 3 and SCORBASEpro.

+ Saving and loading of programs and positions either separately or
together.

SCORBASE Levels 1 and 3 provide the same interface as
SCORBASEpro, but with fewer programming options. Thus beginners
can start at a lower level, and progress through the levels as they become
more skilled in robotics programming.

SCORBASEpro can be installed as part of Cell Simulation, an interactive
graphic software package, which provides 3D simulation of the robot and
other devices in the workcell.
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This manual describes all the features and operations for all levels of
SCORBASE. When necessary, illustrations show the differences in the
levels, and descriptions note the availability of options and commands.
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CHAPTER 2

Starting SCORBASE

The instructions in this chapter are for SCORBASE only.

If you will be installing SCORBASE as part of the Cell Simulation
software package, follow the instructions in the chapter, “Starting Cell
Simulation,” in the Cell Simulation User's Manual.

System Requirements

SCORBASE for Windows requires the following:

¢+ An IBM®-compatibIe PC with an 80486 33 MHz processor, or higher.
+ Atleast 8 MB of RAM.

+ A hard drive with at least 10 MB of free disk space.

+ DOS 6.2 or higher, Windows 3.11 (Windows for Workgroups) or
Windows 95.

+ A VGA or better graphics display.
+ A mouse or other pointing device.

Software Copy Protection

The SCORBASE installation disks contain a copy-protection shield which
limits the number of computers in which the software can be concurrently
installed, in accordance with the software license which was purchased.
This shield includes a counter which is updated each time the software is
installed (and uninstalled).

When the SCORBASE software is uninstalled, one user license is restored
to the installation disk, thereby allowing the software to be reinstalled or
transferred to another computer.

For more information on the software copy protection and license, see
Chapter 9.
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Software Installation

The SCORBASE software is supplied in a compressed format on two 3.5"
1.44MB disks. The software is copy-protected, and backup copies of the
original disks cannot be used to install the software. Therefore, be sure to
protect the original SCORBASE disks.

To install the software, do the following:
1. Start Windows.

2. Close any applications which are open before you begin the installation.

If you are about to reinstall the software or install a newer version to an
existing SCORBASE directory, it is recommended that you backup any
existing user-created program and position files before you begin the
installation.

It is also recommended that you remove the previous SCORBASE for
Windows installation by means of the Uninstall utility included with the
software.

3. Insert disk #1 of the SCORBASE software into a floppy disk drive.
Make sure the disk isot write-protected.

4. Run A:SETUP.EXE (or B:SETUP.EXE).
Follow the instructions which appear on the screen.

During the software installation messages and a percentage bar will be
displayed on the screen to reflect the status of the installation procedure.

By default, the software is installed to the directory C:\SBWERA4.
Note: only one installation of SCORBASE can reside on a hard disk.
When the installation is complete, the SCORBASE program group will

appear.
SCORBASE for SCORBOT-ER 4pc H=] E3
File Edt “iew Help
5B 3B M W &
SCORBASE SCORBASE  SCORBASE PRO Setup PC Unirztall Feadme
Level 1 Lewvel 3 Contraller SCORBASE SCORBASE
ER-dpc ER-4pc
|E objzct(s] |1.93KE v

To preserve the display of the SCORBASE program group on the
Windows 95 desktop, follow the instructions in the following section.
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Windows 95: Keeping the SCORBASE Program Group on the Desktop

To preserve the display of the SCORBASE program group on the
Windows 95 desktop, do the following:

When the installation is complete and the SCORBASE program group is
still active, press the backspace keyxe The Programs folder (group)
should now be displayed.

Find the icon for the SCORBASE folder. Press [Ctrl] and click on the
SCORBASE icon, and drag a copy of the SCORBASE folder to the
Windows 95 desktop.

If the Programs folder did not appear when you pressed the backspace
key, or if you did not place the SCORBASE program folder on the
desktop at the end of the installation, use the standard Windows 95
method for placing a program folder on the desktop, as follows:

Place the cursor on the Start button and click the right mouse button to
open the quick menu. Sel€dpen to open up the Start programs folder.
Double click on thd’rogramsicon to open the Programs folder.

Find the icon for the SCORBASE folder. Press [Ctrl] and click on the
SCORBASE icon, and drag a copy of the SCORBASE folder to the
Windows 95 desktop.

Uninstalling the Software

Uninstall removes all components of SCORBASE from your computer
hard drive, and restores one user license to the installation disk. The
software can then be reinstalled in the same computer or installed in a
different computer.

Before you uninstall the software, you should backup any existing
user-created program and position files.

To uninstall SCORBASE, do the following:

Insert the original disk #1 into the floppy drive. (Make sure it is not
write-protected.)

From the SCORBASE for SCORBOT-ER 4pc program group, select
Uninstall.

For more information on the software license, see Chapter 9.
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Activating the Software

To start SCORBASE, do the following:

1. Make sure that all hardware (computer, robot, controller, accessories)
which will be used with SCORBASE is installed and connected according
to the installation procedures detailed in the user manuals supplied with
the robot and controller.

2. Turn on the computer. Then turn on the controller (SCORPOWER control
box).

If hardware is not installed, SCORBASE wothdl and operate in simulation
mode.

Activate Windows.

4. Double click on one of the SB icons (SBW1, SBW3 or SBWpro).
The SCORBASE application window will appear.
Only one application of SCORBASE can be active at a time.

The following illustrations show the application windows for
SCORBASE Level 1 and SCORBASEpro.

SC ORBASEerNDOWSLEVE = . dnnhntgc

Eilt: Edit Bun Options Yiew Programs Help
EEERE EEEERE
= e d B =-| Command List
AXIS CONTROL +
0G OpenGripper =
CG ClozeGripper =
GP GoToPoszitionlt_Speed...
PROGRAM FLOW
WT Wait...
JU  JumpTo...
LA Label ..
+ INPUTS & OUTPUTS
- L 11 Ifinputd_OnJump... *
=-| Teach Positions =-| Manual Movement
Pozition Humber
_El 12 34567 8 |gpeed
— + 2134|567
Speed
|Fleg:m:| I| Delete I EIEI |Qpen Eripperl |Elnse Eripperl | Image I
Alu |~ ¥EIE]
| | 1 | Insett | TPAuto | ControlOn
SCORBASE Level 1
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Z5 SCORBASEpro for SCORBOT-ER 4pc @ Eshed Robotec

File Edit Bun Ophonz Miew  Programs  Help

P o = 5 T = | ST | s D

'E[ ey E““"“ NTFIEIL ol
0G OpenGripper —
CG ClozeGripper

GP GoToPositionil_Speed...

GL GolLinearToPozitionit_Speed.. —
GC GoCircularToPozition#t_Speed.
JA  Jaw...

IL  IfLimitSwitch#__..

RP RecordPositiondl___.

SA Sethxisit ToZero ..

PH S5SetHomePosition

.

SC  StartConveyor._.
LI | sT StopConveyor
Teach Posiions (Smpl]
Position Humber Include Axes Go L
| Robot ﬂl + Joints 12 345678 Speed
i P ] - + 1|2]|3|4|5]|6|7]|8
Poyinhorsis | Go Position Nz

L B —4|>— —a|wlE[R[T[¥[U[] 5 ~|
< Absolute + Speed
~ Relative to . Duration
Flegurdl Delete | gxpand| 5 j Open Eripper| Cloze Eripper| Image | ‘

@....| Robot has not been homed

| SCORBASE is connected to PC 1.0 Contraller 1 | Inset | TPAuto | ControlCn
SCORBASEpro

Quitting the Software

To quit SCORBASE, use any of the following standard Windows
methods:

+ In SCORBASE, select File|Exit.
+ Double click the Control-Menu box in the title bar.
+ Press [Alt]+F4

User’'s Manual -7- SCORBASE for Windows
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CHMWB?:;

The SCORBASE Window

Overview

The figure below shows the elements of the main SCORBASE screen:

Title Bar\“‘- SCORBASE PRO for WINDOWS Ver. 1.51 ©@ Eshed Robotec
Menu Bar File Edit Run Options ¥iew Programs Help
@5 a2 =] [ 5] a ] [~ I“I-Egj@ [e==] ]
Tool Bars
[ SO T 2] ¥
Status Bar | | 1 Insert | Simulation | Control On

Title Bar Contains the usual Windows controls for sizing and
closing the application screen.

Menu Bar Contains menus with SCORBASE commands.
Some commands are accessible from the tool bar
(icons), while some are accessible only in the
menus.

Tool Bars Contain icons which represent the most frequently
used functions and commands. The number of
icons displayed varies according to the level of
SCORBASE. To select a tool, simply click on the
icon.

Status Bar Displays, at the bottom of the screen, information

regarding the SCORBASE software, modes of
operation, current activity, and so on. When you
position the mouse over an icon, a description of
the icon appears in the status bar.

User’'s Manual
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File Menu

The File menu contains the usual Windows functions which allow you to

| load, save and print files containing robot programs and positions, and to
new exit the software.
Open . . : .
Save F2 Up to five programs can be opened and edited at a time. However, it is
Save As .. recommended that you close the currently open file (including Untitled)
Print before you open another (new or existing) program file.
Exit
.‘|j’_ \ New \ Opens a new, untitled, file for a robot program.
EEI \ Open \ Opens an existing file containing a robot program
—_ and its associated positions file.
B \ Save (F2) \ Saves the currently active robot program and/or
= associated positions file.
B \ Save As... \ Saves the currently active robot program and/or
_D positions under a new file name.
ﬂ \ Print \ Prints the currently active robot program file.
| Exit | Quits SCORBASE.
If changes to a program or position file have been
made but not yet saved, a warning message will be
displayed.
For more information on SCORBASE file management, see Chapter 8.
SCORBASE for Windows -10 - User’'s Manual
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Edit Menu

Cut  Shift + Del
Copy Ctrl +Ins
Paste Shift + Ins

Find
Find MNext F3
Find Previous

Command/Remark [* ...]

Go to Line ...

(-

The Edit menu contains the usual Windows functions which allow you to
edit files containing robot programs.

‘ Cut

‘ Copy

‘ Paste

| Find

| Find Next (F3)

‘ Find Previous

Command/Remark
* ...

Go to Line...

Command List

\ Deletes selected text or lines from the program file

and places it on the Windows and SCORBASE
clipboards.

Places a copy of selected text or lines from the
program file on the Windows and SCORBASE
clipboard.

Inserts the contents of the SCORBASE clipboard into
the program file.

Opens a dialog box which allows you to search for
a particular string of text, SCORBASE command or
command argument:

Repeats the last Find operation for the next
occurrence.

Repeats the last Find operation for the preceding
occurrence.

Inserts/deletes asterisk at beginning of a command
line. Toggles the command line between a remark
and an executable command.

Opens a dialog box which displays the total number
of lines in the program and prompts you for a line
number. The program editor will jump to the line

you specify.

Icon only. The icon toggles the display of the
SCORBASE command list off and on.

For more information on these and additional SCORBASE editing
functions, see Chapter 6.
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Run Menu

E

Search home - robot

Search home - all axes

Search home - peripherals

Control On
Control Off

Go home - all axes
Go home - robot
Go home - peripherals

Run single line  FB6
Run single cycle F7

Bun continuously F8

Stop F9

The Run menu contains the SCORBASE commands for homing the
robot and peripheral axes and executing programs.

If the software is operating off-line, only the Run program options will be
available in this menu.

ofif

Search Home - Homes both the robot and any configured
All Axes peripheral axes.

Search Home - Homes the robot axes only.

Robot

Search Home - Homes the peripheral axes only.
Peripherals

Since the robot and peripheral axes should be homed before you perform
on-line operations such as recording positions or executing robot
programs, you should begin each working session by executing the Search
Home routine.

When SCORBASE is operating in off-line or simulation mode (not
communicating with controller), the homing routine initializes encoder
and XYZ home values according to a software definition.

‘ \ Control On (F5) \ Enables servo control of the axes.
OFF | Control Off | Disables servo control of the axes. When control is
off, axes cannot be moved.
When the software is operating in off-line or simulation mode (not
communicating with the controller), it simulates responses according to
the state of control.
SCORBASE for Windows -12 - User’'s Manual
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\ Go Home - All Axes \ Sends both the robot and all configured peripheral

‘ Go Home - Robot

Go Home -
Peripherals

Run Single Line
(F6)

Run Single Cycle
(F7)

Run Continuously
(F8)

‘ Pause (F10)

‘ Stop (F9)

axes to their home position.

Sends the robot to its home position.

Sends any configured peripheral axes to their home
position.

Executes the current program line. This line is
highlighted in the program window.

Executes the program once.

Executes the program in an endless loop. When the
last line is reached, the program jumps
automatically to line 1.

Stops the program and movement of all axes only
after the current command has been executed.
(Level 3 and Pro.)

Immediately stops program execution and
movement of all axes.

Pause and Stop are software methods for halting program execution. In
an actual emergency situation, you should use the EMERGENCY button
on the teach pendant or power box.

For more information on robot homing and control, see Chapter 4.

For more information on program execution, see Chapter 7.
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Options Menu

The Options menu allows you to define your preferences for operating the
software.

v Line Number

¥ On- Line
Off - Line
Simulation
File

Input & Output Names

Load user screens
Save user screens

Setup

\ Line Number \ Toggles the display of program line numbers in the
program window on and off.

\ On-Line \ SCORBASE communicates with the controller.
The robot, peripheral axes and 1/0Os execute all
commands.

\ Off-Line \ SCORBASE does not communicate with the
controller, even though it may be connected. Axis
movement commands are not executed, and
recorded positions are not required. Controller I/Os
are not switched; 1/0O states are read from the
Digital and Analog 1/O dialog boxes (where you
can manipulate them to simulate changes in their
state).

Off-line mode is useful for checking and debugging
programs.

Simulation \ SCORBASE does not communicate with the
controller (even if it is connected), but simulates its
operation. The software pauses for the actual time it
would take for commands (e.g., Wait, Go Position)
to be executed. Requires valid recorded positions.
Controller 1/0Os are not switched; 1/O states are read
from the Digital and Analog I/O dialog boxes
(where you can manipulate them to simulate
changes in their state).

Simulation is useful for checking and debugging
programs. It is intended for use with the optional
Cell Simulation software.

File Opens a dialog box which allows you to define
whether programs and positions will be saved
and/or loaded together or separately.

SCORBASE for Windows -14 - User’'s Manual
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Input & Output
Names

Opens a dialog box which lets you define the text
or names you want associated with the input and
output ports.

When you load SCORBASE, the I/O names are automatically loaded and
displayed in the Digital and Analog I/O dialog boxes. The names are not
attached to any specific program.

Load User Screen

Save User Screen

Setup

Loads a user-defined set of dialog boxes and screen
layout.

Whenever you select the option User Screen from
the View menu, the display will be determined by
the currently loaded User Screen file.

Saves a user-defined set of dialog boxes and screen
layout.

Once you have determined the screen display
which is most suitable to your screen resolution and
your programming needs, you should save this
layout to a User Screens file. User Screens files
have the extension USR. You can create and save
as many of them as you want.

SCORBASEpro: Opens a submenu which contains
a list of options regarding software parameters for
the robot and peripheral devices.

Levels 1 and 3: Opens only the Peripheral Setup
dialog box.

For more information on SCORBASE setup options, see Chapter 9.
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View Menu

Graphic Display

| view

Simulation & Teach
Simulation & Run

Combo Screen
Edit Screen
Teach Screen
Bun Screen
User Screen

List Positions
Teach Positions
Manual Movement
Encoder Counts
X2

Digital IO

Analog IO

Log File
Message Screen

The first three options are not available in the standard SCORBASE
software installation. They are available only when SCORBASE is
installed together with the Cell Simulation software.

The screen options in the View menu allows you to display a predefined
set of SCORBASE dialog boxes and menus. The specific screen layout
depends upon the level of SCORBASE currently in use.

Edit Line

Combo Screen

Edit Screen

Teach Screen

Run Screen

Displays the dialog boxes and menus used for
editing programs and recording positions:

« Command List

« Teach Positions / Teach Positions (Simple )
« Manual Movement

« Program window(s)

Displays the dialog boxes and menus used for
editing programs:

« Command List

« Program window(s)

Displays the dialog boxes and menus used for
teaching and recording positions (Level 3 and Pro).
« Teach Positions (Expanded)

+ Robot Movement

+ Program window(s)

Displays the dialog boxes and menus used for
program execution.

« Encoders (Level 3 and Pro)

« XYZ (Level 3 and Pro)

« Digital I/O

+ Program window(s)

SCORBASE for Windows
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User Screen Displays the currently loaded set of dialog boxes
which have been selected, sized and positioned by
the user, and saved to a file through the Options
menu.

Refer also to the section which describes the Programs menu later in this
chapter.

The second set of options in the View menu is a list of the various dialog
boxes which can be displayed. The availability of options depends upon
the level of SCORBASE currently in use.

List Positions Opens a dialog box which displays the coordinates
of positions currently loaded in SCORBASE.
Allows you to delete positions and and print the list
of positions.

Teach Position Opens a dialog box which allows you to defined
and record positions, and to send the robot and/or
peripheral axes to recorded positions.

For complete details on teaching and recording positions, see Chapter 5.

Manual Movement Opens a dialog box which allows you to assume
direct manual control of the robot’s movement
from the keyboard, or by clicking with the mouse
on the screen. If peripheral axes are connected, they
too can be controlled from this screen.

For more details on moving the axes, see Chapter 4.

Encoder Counts Opens a box which displays the current values of
the encoders for each of the axes. (Pro.)

These values are set to 0 (or nearly 0) whenever the
Search Home command is executed. The values
change whenever the robot or peripheral axes are
moved more than 10 encoder units.

XYZ \ Opens a box which displays the current Cartesian
(XYZ) values for each of the robot axes. (Level 3
and Pro.)

The values change whenever the robot axes are
moved more than 1mm (X,Y,Z axes) or 1° (pitch
and roll axes).
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Digital 1/0

‘ Analog I/O

‘ Log File

Message Screen

Opens a dialog box which displays the current
status of each digital input and output. The outputs
can be switched from this dialog box. In addition,
the state of digital inputs can be simulated by the
user—a useful way of testing program execution
off-line.

Opens a dialog box which displays the current
status of each analog input and output and allows
the user to change analog output values.

The SCORBASE log file records error messages,
the start of each cycle during program execution,
and Print to Log command lines as they are
executed.

The Log file is initialized (cleared) each time
SCORBASE is loaded. (Level 3 and Pro.)

When a program which contains a Print to Screen
command line begins execution, the Message
screen is automatically activated and displayed.
This screen is also activated if a Print to Screen
command line is executed (by means of Run Single
Line).

Once activated, the Message screen shows the start
of each cycle during program execution and all
Print to Screen command lines as they are executed.

The Message screen is cleared each time it is closed.

Edit Line Brings the currently selected (blue-highlighted)
program line into view. Useful for returning to a
specific line after scrolling through a long program.
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Programs Menu

[ Brograms |

Cascade

Tile

Arrange lcons
Close All

v 1 CASBWIPRO\ADEMOPRO.SBP

SCORBASE loads each robot program into a separate window
within a larger program window; this enables you to edit
programs while keeping other SCORBASE windows and
dialog boxes active and accessible.

Up to five programs can be opened and edited at a time.
However, it is recommended that you close the currently open
file (including Untitled) before you open another (new or
existing) program file.

The Programs menu defines how the windows containing individual
program files are displayed within the program window.

\ Cascade \ The usual Windows control for resizing and
layering open windows so that each title bar is
visible.

\ Tile \ The usual Windows control for resizing and
arranging the open windows side by size.

‘Arrange Icons \ The usual Windows control for realigning the icons
of programs which have been minimized.

\ Close Al \ Closes all open windows which are used for
program editing.

\ File List \ Displays a list of the program files which are

currently open.

The Cascade or Tile setting remains in effect until changed.
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CHAPTER 4

Homing and Control

Homing

Search Home Level 1, Level 3, Pro

The location of the robot and peripheral axes is monitored by encoders
which track the amount of movement relative to a fixed home position. To
obtain repeatable performance, this reference position must be identical
each time the robot and peripheral axes are used. Thus, before you begin
on-line operations, such as recording positions and executing programs,
the homing routine must be executed

When switching to on-line mode after operating the software in off-line or
simulation mode, the homing routine must be executed, even if the robot
was previously homed.

When SCORBASE is operating on-line, a warning message will appear if
you attempt to execute movement commands before the axes have been
homed. However, the axes can be manipulated from the Manual
Movement or Robot Movement dialog boxes without first being homed.

The Run menu allows you to select a command to home the robot axes
only, the peripheral axes only, or both together.

To execute the homing routine, do any of the following:

+ SelectRun | Search home - all axes

+ Click the Search Home icon (to home all configured axes).
+ SelectRun | Search home - robot

+ SelectRun | Search home - peripherals

The Search Home command executes the homing routine for the robot
and any peripheral devices which have configured in the
Options|Setup|Peripheralamenu.

During the homing procedure, SCORBASE displays a checklist which
indicates whether each of the axes has reached its home position. Each
time an axis is successfully homed, a checkmark appears next to the name
of the axis. At the completion of the robot homing, a checkmark appears
next to Robot and a message in the status line will indicate that the robot
has been home.
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Homing B (8
I vl Axis?
v Axis 2 )
ﬂ Axis 3 J Axis B
4. AX!S 4 To abort homing
v Axis b procedure press
1= Axis b EMERGENCY button
I Robot

To abort homing
procedure  press
EMERGENCY button

If both robot and peripheral axes are being homed, the peripheral homing
message box will appear after the robot homing is completed.

By default, the robot axes are homed in the following order: Shoulder
(Axis 2), Elbow (Axis 3), Pitch (Axis 4), Roll (Axis 5), Base (Axis 1),
Gripper (Axis 6). In SCORBASEpro this order can be redefined through
the Options|Setup| Robotmenu.

To abort the homing while the operation is in progress, do one of the
following:

+ Press the red EMERGENCY button on the controller.
+ Press the EMERGENCY key on the teach pendant.

When SCORBASE is operating in the simulation or off-line mode, the
homing routine is not required, although it can be executed. Doing so will
initialize Joint and XYZ values according to a software definition. All
encoders will be set to 0, while the robot Cartesian coordinates will be set
according to a software model.

Go Home Level 1, Level 3, Pro

After axes have been homed, you can send them back to their home
position at any time, by doing one of the following :

+ SelectRun | Go home - all axes
+ SelectRun | Go home - robot
+ SelectRun | Go home - peripherals

This command will not work in simulation or off-line mode unless the
Run | Search Homecommand has first been executed.
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Control

OFF

Control On / Control Off Level 1, Level 3, Pro

The Control On state enables servo control of the axes. In the Control Off
state axis movement commands cannot be executed.

When SCORBASE is loaded, it automatically sets the Control On state if
communication with the controller is established. If not, the Control Off
state is set.

The controller will automatically disable control if an impact condition,
trajectory error or thermic overload error occurs during execution of a
movement command. If you attempt to move the axes when control is
disabled, a Control Off message will be displayed.

= SCORBASE MESSAGE = SCORBASE MESSAGE

[19403] Impact protection axis. . Control iz off
Axiz 3.
08/06/97 13:38:23:66. l

v o o o

To enable control and resume servo control of the axes, do any of the
following:

+ SelectRun | Control On

+ Click the Control ON icon.

+ Press thé&5 key.

To disable control, do either of the following:
¢+ SelectRun | Control Off

+ Click the Control OFF icon.

When SCORBASE is operating in off-line mode, the Control On/Off state
cannot be altered.

When SCORBASE is operating in simulation mode the Control On/Off
commands can be altered by the user. The software will then simulate the
selected control mode. If, for example, Control Off has been selected, a
Control Disabled message will appear when you attempt to run a program.
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CHAPTER 5

Position Teaching

The following SCORBASE windows are used in the process of defining
and recording positions.

+ Manual Movement
Robot Movement

+ Teach Positions (Level 1)
Teach Positions (Simple) (Level 3 and Pro)
Teach Positions (Expanded) (Level 3 and Pro)

+ List Positions
+ Encoders (Level 3 and Pro)
¢+ XYZ (Level 3 and Pro)

To activate the dialog boxes which are most useful for position teaching
mode, selectiew |[Teach Screenlin Level 1 selecView | Combo
Screen

The screen layout which will appear depends on the currently loaded level
of SCORBASE, as shown in the following examples.

File Edit Bun Options ¥iew Programs Help

@' DIPQIB';I@EIﬁI >g|g¢g|‘| v~ E |.E§j‘ﬂ v

Command List

AXIS CONTROL +
H 0G OpenGripper
H Input 1 on jumpto ON I CG CloseGripper
3: WaiT 10 [10 ths of seconds ] GP GoToPositiontt_Speed...
: Jump o START B Footboemen
e ON: p PROGRAM FLOW Robot Movement
T . WT Wait
6: Go to Fn_smnn 1 tast JU JumpTo..
7: Open Gripper LA Label. .
8: Go to Position 2 fast INPUTS & OUTPUTS
?h_cg’sf GF""'?;?' 1 tast U Hun  ifnputst Ondump...
- Golo Fosition as | ON TumOnOutputh___.
OF  TumnOff0utputd ... hd
+ +
= Teach Positions =-\ Manual Movement
Position Humber
(- o o -
P +
Go Position [l | e e e e e e e
B — [@wE Ty | (5 [
Speed
5 !I |Qpen Gripper I |£In:e Elippell Image I ‘

A ST

| 1 \ Insert |S\mu\ﬁt|nn|CDntrD\On

Level 1
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File Edit Bun Options VYiew Programs Help

I B 5 Y T A T D [

3: WaiT 10 [10ths of seconds ]

=| Teach Positions [Expanded] =| Robot Movement
X[mm)| | Yimm] | Zimm) |

Pitch (deq) :| Roll [deg]|:|

|Eel Posiliogl | I | Teach I

¥ia position

l:E Go Circular I

Pozition HNumber Open Close . f B
(e (oo wmem ]|} TN
& et
* Abzolute
"+ Relative to Speed t t t t t

| Record I| Delete ” Simple I 5 *

| | 1 | Insert | TR Auto |CDntrDIOn

Level 3

i File Edit Bun Options Yiew Programs Help

FEERREEE R

1: Open Gripper
2: Go to Position 6 speed 7
3: Go to Position 2 speed 5

=| Teach Positions [Expanded]

E[mm]| | I[mm]| | Z[mm]| |

Pitch [deg]l:l Roll [deg]l:l

|Eet Posiliogl | I | Teach I
¥ia position

Go Circular

Position Humber Include Axes _
= Go Linear
[ | 3
_| Penpherals
“* Abzolute “+ Speed
~ Relative to  Duration

|Hegord| Delete I Simple I *
||

il

e

I ——
1 Ingert On-Line Control Off

Pro

Since it is often necessary to manipulate the robot and test its movements
while recording positions, these screens also allows you to manually
control the robot’'s movements and to execute Go Position commands.

You may find it helpful to also open the List Positions, XYZ and/or
Encoders dialog boxes when recording positions.
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Cartesian and Joint Coordinate Systems

+ Joint Coordinate System

When the axes move, the encoders attached to the robot motors
generate a series of electrical signals. The number of signals is
proportional to the amount of axis motion. The robot controller counts
the signals and determines how far an axis has moved.

Joint coordinates specify the
location of each axis in
encoder counts.

When the coordinate system
is set to theloint mode,
manual movement
commands cause the robot
to move one joint.

The positions and
movements operipheral
axes if connected to the
robotic system, are always Joint Coordinates
according to encoder counts.

Cartesian (XYZ) Coordinate System

The Cartesian, or XYZ, coordinate system is a geometric system used
to specify the position of the robot's TCP (tool center point) by
defining its distance, in linear units, from the point of origin (the

center bottom of the robot base), along three linear axes.

To complete the position definition, the
pitch and roll of the gripper are
specified in angular units. +pmH<’

+Z

When the coordinate system is set to
theXYZ mode:

¢+ Manual movement commands to
the X, Y or Z axis result in a linean
motion of thetool center point
(TCP) along the respective axis,
while maintaining a constant
orientation of the tool.

TCP

¢+ Manual movement commands to
the pitch or roll axis will change the
orientation of the tool, while
maintaining a constant TCP

position. ORIGIN

Cartesian Coordinates
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Manual Movement Dialog Box

The Manual Movement dialog box allows you to assume direct control of
the robot and peripheral axes. By clicking with the mouse on the screen,
or pressing keys on the keyboard, you move the axes.

== Manual Movement = Manual Movement

12 34567 8 | gpeed 12 3456 7 8 | gpeed
+[142]3]4]5]6 + (1 ]2]3|415]6]7

— O WIEIRITY 5 [#] CEZ | R wlERITIYIY 5 2]

Open Gripper I |Qluse Gripper I | Image I |Qpen Gripper I |Qluse Gripper I | Image I
Level 1 Level 3 and Pro

The robot can be manipulated from this dialog box before it has been
homed. In fact it is often necessary to bring the robot into a more suitable
position before initiating the homing routine. However, an axis limit error
message may appear during manipulation of a robot which has not been
homed.

Movement of an axis continues as long as the button or key is pressed, or
until a software or hardware limit is reached.

The following chart explains how clicking the buttons (or pressing the
keys on the keyboard) moves the robot’s joints.

Joints (Joints only in Level 1; option in Level 3 and Pro.)
When Joints is selected, clicking the buttons (or
pressing the keys on the keyboard) moves the
robot’s joints, as shown in the following chart:

Keys Joint Motion

1/Q |Rotates the BODY to the right and left
2/W | Moves the SHOULDER up and down.
3/E | Moves the ELBOW up and down.

4/R | Moves the wrist (PITCH) up and down.

Rotates the wrist (ROLL) to the right and
left.

7/U | Moves peripheral axis (if connected)

5/T

8/1 | Moves peripheral axis (if connected)

XYz (Level 3 and Pro) When XYZ is selecting, clicking
(or pressing they keys on the keyboard) moves the
TCP along X, Y and Z axes, as shown in the
following chart.
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Keys XYZ Motion

1/ Q |TCP moves along X+ and X— axes.
2/ W | TCP moves along Y+ and Y- axes.
3/ E | TCP moves along Z+ and Z— axes.

Axes move in order to change the pitch;

4/ R TCP position does not change.

5/ T |Roll moves; TCP position does not change.

Open Gripper / Completely opens and closes the gripper.
Close Gripper

Speed Selects the speed of manual movement. 10 is the
fastest; 1 the slowest; 5 is the default.

Robot Movement Dialog Box

Note: If the Robot Movement screen displays incorrectly on your monitor, try
changing your system settings to VGA 800x600 smithll fonts.

This screen allows you to assume direct manual control of the robot’s
movements by clicking with the mouse on the screen.

The robot can be manipulated from this dialog box before it has been
homed. In fact it is often necessary to bring the robot into a more suitable
position before initiating the homing routine. However, an axis limit error
message may appear during manipulation of a robot which has not been
homed.

>y A

Speed

Open Close |

¢ M

Level 1 Level 3, Pro

Arrows Click on the arrows on the axes to move individual
joints and the gripper.

Movement of an axis or the gripper continues as
long as the arrow is pressed, or until a software or
hardware limit is reached.
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Open / Close

+ and —

Speed

Manual

“Record” and “Teach”

Click on the Open and Close buttons to toggle the
gripper between completely open and completely
closed.

Click on the + and- buttons below the XYZPR to
move the robot’s TCP (tool center point) along its
X, Y and Z axes. (Pro.)

Movement of the TCP continues as long as the
button or key is pressed, or until a software or
hardware limit is reached.

Selects the speed of manual movement. 10 is the
fastest; 1 the slowest; 5 is the default.

Opens the Manual Movement screen, which also
allows you to move the axes by means of clicking
on the screen, but without a diagram of the robot.

Although the termgeach andrecord are often used interchangeably in
robotics, SCORBASE for Windows makes the following distinction:

+ Recordposition: the controller records the position according to the

current coordinates of the robot and/or peripheral axes.
Record commands always record Joint coordinates.

Teachposition: the user records the position by specifying values for
the position coordinates. (Available in Level 3 and Pro.)

Teach commands always record XYZ coordinates.

Although you can enter coordinates for all five axes (XYZPR), the
Teach Position function is most effectively used for position
modification; that is, for changing only one of the coordinates of a
position. You can therefore adjust a position’s location. Or you can
use the coordinates of an existing position to create a new position
whose location differs slightly from the first.

Although positions may be recorded or taught in either Joint or Cartesian
coordinates, the axes can be instructed to move to positions in either
coordinate system. The controller software converts the coordinate values
according to the movement command which is issued. Similarly, position
coordinates can be displayed in either system.
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Absolute and Relative Positions

+ An absolute positioris a fixed location in world space. It can defined
in either Cartesian or joint coordinate values.

+ A relative positions a position whose coordinates define a specific
offset from another position. A relative position is linked to a
reference position. If the coordinates of the reference position change,
the relative position moves along with it, maintaining the same offset.
It can defined in either Cartesian or joint coordinate values.

A position which is defined a®lative to currenimeans the specified
offset will be computed from wherever the robot is located at the time
it is sent to the relative position.

Teach Positions Dialog Box

The Teach Positions screen allows you to record positions and send the
axes to the recorded positions.

The Teach Position Dialog box in Level 1 contains the following options:

Position Number

Record

Delete

Go Position

Speed

Poszition Humber
bl

Speed

| Record I Delete I EE

Level 1

A numerical name for the position.

Records a position, in joint coordinates, for the
robot and/or the peripheral axes according to their
current location. Up to 101 positions can be
recorded, numbered sequentially from 1 to 101.

Deletes the displayed position.

Executes the Go Position command. Sends the axes
to the selected position.

Selects the speed of movement for the Go to
Position movement. 10 is the fastest; 1 the slowest.
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The Teach Positions (Simple) dialog box (Level 3) containadiéional
options:

= Teach Positions [ Simple ]

Poszition HNumber

Go Linear

Lk
< Absolute
> Relative to Speed

| Record I Delete I Expand I b |*

Level 3

Absolute / Defines whether the positions coordinates are
Relative to absolute values in space, or offset values relative to
another position.

When Relative to is selectedRalative Tofield
appears. Select either an existing position or
current.

A position which igelative to current means the
specified offset will be computed from wherever
the robot is located at the time it is sent to the
relative position.

Go Linear Executes the Go Linear to Position command. This
command sends the robot’s TCP (tool center point)
from its current position to a recorded position
along a linear path (straight line).

The linear motion applies only to the robot axes,
although peripheral axes might also move as a
result of the command.

Expand Opens the Teach Positions (Expanded) screen.
The Teach Positions (Simple) dialog box (SCORBASEpro) contains the

additiond options:
= Teach Positions [Simple]

Poszition Number Include Axes P
= _En Linear
1B Y E -

__| Peripherals | [Go Position

< Abszolute 4 Speed
» Relative to " Duration
| Record I Delete I Expand I 5 |*
Pro
Include Axes Instructs the controller to record coordinates for
either the robot or the peripheral axes, or both.
Duration Defines the time it will take to complte a Go to
Position or Go Linear movement. Defined in 10ths
of a second.
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The Teach Positions (Expanded) dialog box (Level 3 and Pro) contains
theadditional options:

xom | Vo] Ziom ]| [xom[ ] Yo | Zoom] ]

Pitch [deg] |:| Roll [deg]l:l

Pitch [deg] |:| Roll [deg]l:l

|Eet Poszition |

| | | Teach | |Eet F‘usitiuﬂ| | | | Teach |

Position Humber

(e

*+ Absolute
Relative to

¥ia position

¥ia position

[ [
Position Humber Include Axes

O 3 e
Peripherals

*+ Absolute
Relative to

Speed

+ Speed
Duration

|Flegun:| || Delete || Simple |

Level 3

X(mm), Y(mm)
Z(mm), Pitch (deg)
Roll (deg)

Get Position

Clear

Teach

Go Circular

Duration

Via position

Simple

|Flegun:| || Delete || Simple |

Pro

Fields for displaying and changing the Cartesian
coordinates of the selected position.

Displays the Cartesian coordinates of the selected
position.

Clears all position coordinate fields.

Records the position defined by the Cartesian
coordinates. Up to 100 positions can be recorded.

Executes the Go Circular to Position command.
This commands sends the robot in a circular path to
the first specified position through the second one.

The circular motion applies only to the robot
although peripheral axes might also move as a
result of the command.

Defines the time it will take to complte a Go to
Position or Go Linear movement. Defined in 10ths
of a second.

Selects the intermediate position through which the
Go Circular movement passes.

Opens the Simple Teach screen, which has only
basic Record Position functions.
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Record and Teach Positions

Record Absolute Joint Position Level 1, Level 3, Pro
To record an absolute Joint position, do the following:
+ Move the robot to the position whose coordinates you want to record.

+ In the Position Number field in the Teach Positions dialog box, select
an existing position or enter a new number.

+ (Level 3 and Pro) Selegtbsolute.
+ (Pro): Select the Include Axes option (either or both):
+ Robot: to record a position for the robot axes.
+ Peripherals: to record a position for the peripheral axes.

+ Click Record. The current coordinates of the axes will be recorded for
the selected position.

Teach Absolute XYZ Position Level 3, Pro

To record an absolute XYZ position (based on the coordinates of an
existing position), do the following:

+ In the Position Number field in the Teach Positions (Expanded) dialog
box, select a position number.

+ Click Get Position. The XYZ coordinates of the position now appear
at the top of this dialog box.

+ In the Position Number field enter a different number (or leave
unchanged if you are modifying the coordinates of the displayed
position).

+ (Level 3 and Pro) Selegtbsolute.
+ (Pro): Select the Include Axes option (either or both):
+ Robot: to record a position for the robot axes.
+ Peripherals: to record a position for the peripheral axes.

+ In one or more of the coordinate fields, enter a new value (in
millimeters).

+ Click Teach You have now recorded a new position.

Warning: If you click Record, the current coordinates of the axes will
be written to the selected position.

+ Click Go Position Check to see that the robot moves to the position
as intended (since SCORBASE does not check the validity of the
XYZ coordinates.)
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Record Relative Joint Position Level 3, Pro
To record a relative Joint position, do the following:
+ Make sure you have first recorded the reference position.

+ Move the robot to the position whose coordinates you want to record
as relative to another position.

+ In the Position Number field in the Teach Positions (Simple) dialog
box, enter a position number.

+ SelectRelative To, and enter a number for the reference position in
theRelative tofield.

+ Click Record.
You have now recorded a relative position.

A position which igelative to current means the specified offset will be
computed from wherever the robot is located at the time it is sent to the
relative position.

If the reference position changes, the relative position also moves.

Teach Relative XYZ Position Level 3, Pro
To record a relative XYZ position, do the following:
+ Make sure you have first recorded the reference position.

+ In the Position Number field, in the Teach Positions (Expanded)
dialog box, enter a position number.

+ SelectRelative To, and enter the number of the reference position in
theRelative tofield.
All XYZ coordinate fields are blank or show 0.

+ In one of more of the coordinate fields, enter a new value (in
millimeters).

+ Click Teach
You have now recorded a relative position.

A position which igelative to current means the specified offset will be
computed from wherever the robot is located at the time it is sent to the
relative position.

If the reference position changes, the relative position also moves.
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Go to Position Movement

The Teach Positions dialog boxes include options for instructing the robot
to move to a position. These are the same commands which can be used in
robot programs, as described in detail in Chapter 6.

Go Position Level 1, Level 3, Pro

This command sends the robot to a recorded position along a path
calculated by the controller, not necessarily a straight line, and usually a
curved path. This is termed continuous path (CP) movement.

Go Linear Level 3, Pro

This command sends the robot’s TCP (tool center point) from its current
position to a recorded position along a linear path (straight line).

The linear motion applies only to the robot axes, although peripheral axes
might also move as a result of the command.

Go Circular Level 3, Pro

This command sends the robot in a circular path to the first specified
position through the second one.

The circular motion applies only to the robot although peripheral axes
might also move as a result of the command.

List Positions Dialog Box

List Positions Level 1, Level 3, Pro

The List Positions dialog box displays and allows you to delete and print
positions currently loaded in SCORBASE memory.

Eobot coordinates:  X¥Z <+ Joints | Update I| Print || Delete I|Dﬂete}_\]_1|
# AX-1 AX-2 AX-3 AX-4 BX-5 AX-7 AX-8 Type| RelTo [Coor.
1 0 -3187 o 0 0 Abs. Toint
2 0 -3187 o 0 0 Abs. Toint
3 0 0 0 0 0 Abs. Toint
a 0 0 o 0 0 Abs. Toint
5 0 -3187 o 0 0 Abs. Toint
6 0 0 o 0 0 Abs. Toint
7 0 -3187 0 0 0 Abs. Toint
8 0 -3187 o 0 0 Abs. Toint
19 0 0 o 0 0 Abs. Toint
20 0 0 i} -235 235 Abs. Joint
21 0 -1380 0 0 0 Abs. Toint
22 0 -2665 o 0 0 Abs. Toint
23 0 -2665 -1285 0 0 Abs. Toint
29 0 -739 0 0 0 Abs. Toint
30 0 0 0 0 0 Abs. Toint
31 -3505 287 -2195 0 -1 Abs. Toint
33 -7308 -1178 930 0 -1 Abs. Toint
Level 3, Pro
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Update Refreshes the list of positions.

Print Prints the displayed list to a connected printer.

Delete Deletes the selected positions from SCORBASE
memory.

Delete All Deletes all listed positions from SCORBASE
memory.

Robot Coordinates:  Selects the coordinate system in which robot
XYZ/Joints: positions are listed. Peripheral positions are always
in joint coordinates. (Joints only in Level 1)

Current positions remain in SCORBASE memory:
+ WhenFile|Newis selected.

+ WhenOptions|File|Load Programis selected AND
File|Openfilename.SBnis selected.

Current positions are removed from memory:

+ WhenOptions|File|Load Positionsis selected AND
File|Openfilename.PNTis selected.

+ WhenOptions|File|Load Bothis selected AND
File|Openfilename.SBnis selected.

SBnmay be the extension SB1, SB3 or SBP, depending on the
SCORBASE level in which the program file was saved.

For more information on SCORBASE file management, see Chapter 8.

Encoder Counts Dialog Box

Encoder Counts Pro

The Encoders window displays the current values of the encoders for each
of the axes.

1:
2
3

4:

These values change whenever the axes are moved.

These values are set to O (or near zero) whenever the Search Home
command is executed.

User’'s Manual - 37 - SCORBASE for Windows
9709 for SCORBOT-ER 4pc



XYZ Dialog Box

XYZ Coordinates Level 3, Pro

The XYZ window displays the current Cartesian (XYZ) values for each of
the robot axes.

Almm] 169.04 |P(deg] -63.54

Y(mm) 0.01 |R(deg) 0.01
Z(mm) 504.33

The values change whenever the robot axes are moved more than 1mm
(X,Y,Z axes) or 1° (pitch and roll axes).

The values shown in the example here are the XYZ values after the
Search Home command is executed.

Using a Teach Pendant with SCORBASE

The teach pendant is a hand-help terminal which permits the operator
direct control of the robot and peripheral axes. In addition to controlling
movement of the axes, the teach pendant is used for recording positions,
sending the axes to recorded positions, and other functions.

To control the axes from the teach pendant, SCORBASE must be
operating in the on-line mode, and the Teach/Manual switch on the teach
pendant must be switched to TEACH. This disables control of the axes
from the keyboard and the SCORBASE dialog boxes.

All teach pendant operations will be reflected in the SCORBASE dialog
boxes; for example, positions recorded by the teach pendant will appear in
the Position Number list in the Teach Positions dialog box; encoder and
XYZ values will change in the Encoder Counts and XYZ dialog boxes.

Teach pendant operation is described fully inTtaach Pendant for
Controller-PC User’'s Manual
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CHAPTER 6

Program Editing

The following windows are used for program editing:
+ Program window.
+ Command List.

To begin editing a program, open a program file window by selecting
File|Openor File|New. If the desired program window is already open,
simply bring the cursor into the window.

Up to five programs can be opened and edited at a time. However, it is
recommended that you close the currently open file (iincluding Untitled)
before you open another (new or existing) program file.

To activate the dialog boxes which are most useful for program editing,
selectView | Edit Screen

The screen layout which will appear depends on the currently loaded level
of SCORBASE, as shown in the following examples:

SCORBASE for WINDOWS  Level 1 Ver.1.51
{ File Edit Run Options Yiew Programs Help

N EEEE R RN EEEEEE
= [:ASE = B |« = Command List
AXIS CONMTROL

Eshed Robotec

1: Goto Pos!t!on 1 fast 11 0G OpenGripper
2: Go to Position 2 fast CG CloseGripper
3: Open Gripper GP GoToPositiontt_Speed...
4: Go to Position 3 fast PROGRAM FLOW
5: Close Gripper WT Wait_
JU  JumpTo...
LA Label..

INPUTS & OUTPUTS
Il Iflnputit_Ondump...
OH TumOnOutput#_...
OF TumOfOutputit__ .

lalid Vi 9 A

| & | Imsert | TPAuwo | Control On

Level 1
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= SCORBASE for WINDOWS Level 3 Yer. 1.51

ew Programs

Eshed Robotec

RGP R EREES

DASBWIS\LEVEL\DEMOL3.SB3

START:
 lilnput 1 on jump to ON

: WaiT 10 [10 ths of seconds |

: Jump to START
: ON:
: Call Subroutine MOVEIT
: Set Subroutine MOVEIT
! Go to Position 1 fast

: Open Gripper
l] Go to Position 2 fast
1: Close Gripper
2: Go to Position 1 fast
3: Return from Subroutine

Command List

AXIS CONTROL
OpenGripper
CloseGripper
GoToPosition#t_Speed...

GoLinearToPosition#t_Speed..
GoCircularT oPosition#t_Speed

IfLimit5 witchit_._..
Sethxisi .

PROGRAM FLOW
Wait___
JumpTo...
Remark...
RingBell
SetYariable...
IiJump. ..

SetSubroutine. ..
ReturnSubroutine
Call5S ubroutine...
Label...
PrintToScreenlog...

INFUTS & OUTPUTS
Ifinputif_Ondump...

Insert | TPAuto | Contral On

CORBASEpro for SCORBOT-ER 4pc © Eshed Robotec

File Edit Bun Options Yiew Programs Help
5 [ [ A [ [ s

BN C-ASBWSIMA\PROMERACELL1 SBP = £ |[|COmmand st 1 [=] 3
27: Close Gripper ] 06 Dﬁi:nsﬁli?:g:rmm =
28: Go L!neartu pus!t!un 13 speed 5 CG CloseGripper
29: Go Linear to position 18 fast GP GoToPosition#t_Speed...
30: Go Linear to position 10 speed 5 GL GoLinearT oPosition#t_Speed...
31: Open Gripper .IIBE EOCIICU'aITDPOSI[IDn“_Speed.
32: Go Linear to position 18 speed 5 L I;_?ﬁiiﬁwilchu
33: Go Linear to position 14 fast _|f/re RecordPositiont_...
34: Go Linear to position 4 speed 5 gﬁ geﬁxisuﬁh-z?m'"

- i etHomePosition
35: CIUSF Gripper . SC StartConveyor...
36: Go Linear to position 14 speed 5 ST StopConveyor
37: Go Linear to position 17 fast 5V SetVariableToSensor...
38: Go Linear to position 7 speed 5
39: Open Gripper PROGRAM FLOW
40: Go Linear to position 17 speed 5 JWUT qu::t'fu
41: Go Linear to pus!t!un 15 fast RE Hempark.-.-.-
42: Go Linear to position b speed b RB RingBell
43: Close Gripper g& ge?lT_il:?l
44: Go Linear to position 15 speed 5 o SE:Va'!ahlef'T'
45: Go Linear to position 17 fast F Ifjum‘:.lf clolimer...
46: Go Linear to position 28 speed 5 55 SetSubroutine... ||
47: Open Gripper RS RetumSubroutine
48: Go Linear to position 17 speed 5 Eg Ealljlsl"h"’“““e---
49: Go Linear to position 16 fast Ps P‘lain?'l:l-l-ﬁcleenLug
50: Go Linear to position 6 speed 5

- INPUTS & OUTPUTS

7| 1 Z||1_ 1finputit_Ondump...
A H N[O ETPE Fe [ ¥]  Robot has not been homed
SCORBASE is connected to PC1.0 Controller [ 1| Insert | Simulation | Contral On

Pro
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Editing Tools

- (icon only) Toggles the display of the SCORBASE Command
E! List off and on.

To create a program line, do one of the following:
+ Double click on any of the commands in the Command list.
+ Click on one of the SCORBASE command icons in the tool bar.

+ Press the hot-key pair which activates the command. For example, to
write a Go Position command, type GP.

When the command requires additional parameters (indicatéd by
and/or and..), a dialog box will open and prompt you.

SCORBASE programs are edited by means of the usual Windows text
editing tools, which can be accessed by icons or the Edit menu.

The Edit menu contains the usual Windows functions which allow you to
edit files containing robot programs:

3{' | cut | Deletes selected text or lines from the program file
and places it on the SCORBASE and Windows

clipboards.

E]-rE] \ Copy \ Places a copy of selected text or lines from the

—_ program file on the SCORBASE and Windows
clipboards.

\ Paste \ Inserts the contents of the SCORBASE clipboard into

— the program file.

|Q} \ Find \ Opens a dialog box which allows you to search for

— a particular string of text, SCORBASE command or
command argument:

Text:
= | [2
Option: Direction:

< Arbitrary

> Command

* Up
> Down

> Argument

Find Cance|

« Arbitrary : any text string.
« Command: a SCORBASE command.
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v | Find Next (F3)

‘ Find Previous

Command/Remark
*/ ...

Go to Line...

« Argument: a parameter in a SCORBASE
command, such as a position number, a label, or
an operation.

You can click on the arrow to display and select
from a list of all commands or arguments used in
the program file.

Or you can type in the search string. If so, make
sure Arbitrary or the appropriate option is selected.
(e.q., the search will find “Go Position” if

Arbitrary is selected, but not if Argument is
selected.

Use alsd~ind|Down|Find.

Repeats the last Find operation for the next
occurrence.

Use alsd~ind|Up|Find.

Repeats the last Find operation for the preceding
occurrence.

Inserts/deletes asterisk at beginning of a command
line. Toggles the command line between a remark
and an executable command.

Alternately, click with the right mouse button on
the command line to add or remove the asterisk.

The asterisk/remark will be maintained on the
program line is copied or cut and pasted.

Opens a dialog box which displays the total number
of lines in the program and prompts you for a line
number.

[ GoToline. |

Total number of lines: 8.

| |
“ Ok xﬁancel

Enter a number and click on OK. The program
editor will jump to the specified line.
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for SCORBOT-ER 4pc

-42 - User’'s Manual
9709



In addition, use the keyboard for the following functions:

[Ins]

[Del]

[Home]
[End]
[PgUp]
[PgDn]
(F4)

Toggles betweemsert andOverwrite modes.
The active mode is shown in the Status Bar.

« When Insert is active, a new command is
inserted into the program at the line currently
marked by the cursor.

«  When Overwrite is active, a new command
replaces the line currently marked by the cursor.

Deletes the line or lines currently marked by the
cursor.

Brings the cursor to the first line of the program.
Brings the cursor to the last line of the program.
Displays the previous page of program lines.
Displays the following page of program lines.

The usual Windows function key for displaying the
options in a combo box. Can be used instead of
clicking on the arrow.

pecs B
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Command List

All SCORBASE programming commands are all available from the
Command List and are easily compiled into a robot program.

The list shows the two-letter hot-key combination which allows you to
enter commands from the keyboard.

Some of the most commonly used commands can be accessed from the
tool bar at the bottom of the screen.

Many commands open dialog boxes for completing the command line
parameters.

= Command _List Command _List
AXIS CONTROL AXIS CONTROL AXIS CONTROL
0G OpenGripper Dpenbripper 0G OpenGripper
CG CloseGripper B P CG CloseGripper
GP GoToPosition#_Speed... GoToPositiontl_Speed. . GP GoToPasition#_Speed. .
- g'[-: gD::-:I_HEEIIIT?PDPSItI_D_ﬂ“iSEEEda- GL GolinearToPositiontt_Speed...
olircularT oFositionlt_Speed. .. GC GoCircularT oPositiondt_Speed...
PROGRAM FLOW IL  IfLimitSwitch#____ JA Jaw... —P
WT ‘Wait.. SA SetAxis#t_ToZero... IL  IfLimitSwitchit___.
JU- JumpTo... RPF RecordPosition#t___.
LA Label... PROGRAM FLOW SA SethAxisit_ToZero. .
WT Wait._. PH SetHomePosition
INPUTS & OUTPUTS JU  JumpTo... SC StartConveyor._.
Il finput#_OnJump... RE Remark... ST StopConveyor
ON  TurnOnOutput#__ RE RingBell 5V SetVarableToSensor...
OF  TurnOffQutput# ... S¥  SetVariable..
IF  IHump... PROGRAM FLOW
55 SetSubroutine... WT Wait ..
Level 1 R5 ReturnSubroutine JU JumpTo...
CS CallSubroutine... RE Remark...
LA Label _. RB RingBell
PS5 PrintToScreenlLoq... RT ResetTimer
5¥ Set¥ariable. ..
INPUTS & OUTPUTS S¥ Set¥ariableToTimer...
Il lfinputt_OnJump._. IF  IRump...
ON TumOnOutput#_._. 55 SetSubroutine...
OF TumOHOutput# ... A5 HReturnSubroutine
CS CallSubroutine. ..
LA Label. ..
PS  PrintToScreenlog...
Level 3 ?
INPUTS & OUTPUTS
1l Iflnputit_OnJump___
Ol  Onlnputintd_OnJump._.
El Enablelntermupti_.__
D1 Dizablelnterrupt__._
ON TumOnOutputl__._
OF TumOHOutputit ..
A0 SetAnalogOutputit .
Al  SetVariableT oAnaloginputt
Axis Control Commands Pro
#‘.l OG Open Gripper Level 1, Level 3, Pro

This commands fully opens the gripper.

'e_l' CG Close Gripper Level 1, Level 3, Pro
This command fully closes the gripper (on itself, or on a grasped object).
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'K.L| GP Go to Position #_Speed ... Level 1, Level 3, Pro
All Go to Position commands open the Go to Position dialog box.

(Level 3 and Pro.) Depending on the command selected, one of the types
of movement will be marked. A different type of movement can be
selected regardless of the command which opened the dialog box.

Solo Tostol |
T . i
i R I | Y Laget [ ][3]  doim
Go to Position ~ Linear Pt > Linear
> Circular ) ) Eimular
Targot positon: ] | I E "
 Fast &
 Speed E CFast  (Speed 19) |5 B CFest  [Specd(19) [5 ][
% Speed * Speed
> Duration L]
oz 2z
_
Level 1 Level 3 Pro

The Go to Position command sends the robot to a recorded position along
a path calculated by the controller, not necessarily a straight line, and
usually a curved path.

|l\| GL Go Linear to Position #_Speed ... Level 3, Pro

The Go Linear to Position command sends the robot’s TCP (tool center
point) from its current position to a recorded position along a linear path
(straight line).

The linear motion applies only to the robot axes, although peripheral axes
might also move as a result of the command.

"‘-,) GC Go Circular to Position #_ Speed... Level 3, Pro

The Go Circular to Position command sends the robot in a circular path to
the first specified position through the second one.

The circular motion applies only to the robot although peripheral axes
might also move as a result of the command.

Target Position The destination of the movement.

Enter a number or a variable in this field. Positions
which have already been recorded may be selected
from the drop-down list.

Via Position. The intermediate position through which the
Circular movement passes.

Enter a number or a variable in this field. Positions
which have already been recorded may be selected
from the drop-down list.
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Fast Executes the movement at the fastest speed possible.

Speed Executes the movement at a slower speed. Enter a
number from 1 through 9, or a variable, in the
Speedfield.

Duration Executes the movement in a specific amount of

time. Enter a number (tenths of a second), or a
variable, in thelime field. Not available for Go
Circular to Position commands.

IL If Limit Switch # ... Level 3, Pro

This is a conditional jump command. It causes program execution to jump
to the line which contains the specified Label if the selected axis limit
switch is depressed (on). The command opens a dialog box.

I If limit switch < # > on jump to < LABEL >

Limit switch: |1 | ==

Jump to || |

/ oK anncel

Enter a number or a variable in thienit Switch field.

Enter the name of a Label in themp to field.

SA Set Axis#_... (to Zero) Level 3, Pro

This command initializes (sets to 0) the encoder count of the selected axis.
The command opens a dialog box.

[ setais |

Axis: |3 |t|:| Zero

/ oK annceI

Enter a number or a variable in tAgis field.

This command is very useful for performing a cyclical motion of an
accessory, such as a conveyor or a rotary table.
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JA Jaw Pro

The Jaw command brings the gripper opening to the specified width. The
command opens a dialog box.

| JAWY

Jaw: || | mm

Range: 0...70

anncel

Jaw activates servo control for the gripper, whereas Open Gripper and
Close Gripper commands disconnect the gripper axis from the servo
control loop.

Enter a number or a variable in thaw field.

Accuracy cannot be guaranteed if the width is less than 5 mm or greater
than 65 mm.

Unless you need the Jaw command for a specific application, the Open
Gripper and Close Gripper commands are recommended.
RP Record Position #_ ... Pro

When the Record Position command is executed during program
execution, the controller records the current location of the robot arm for
the specified position. The command opens a dialog box.

Record present || |E

poszition as Position:

VDK

Enter a number or a variable in tRecord Present Positiorfield.
This command is useful for palletizing applications.

PH Set Home Position Pro

When executed at run time, this command changes the Home position of
the robot. All current axes positions are reset to O.

Use this command with caution! It immediately changes the physical
location of all the recorded positions.
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SC Start Conveyor Pro

The Start Conveyor command starts continuous motion of a conveyor, and
thus enables it to operate as a “speed controlled” conveyor. Movement of
the conveyor will continue until a Stop Conveyor command is
encountered.

This command can only be used when the conveyor is connected and
operated asxis 8 It can be used with either a 12V or 24V conveyor.

o

I Start Conveyor

Speed: |E

Direction:

“# Plus

The command opens a dialog box.
Enter a number or a variable in t8peedfield.
Select a direction of movement.

When operating a “speed controlled” conveyor by means of the
Start/Stop Conveyor commands, do not record positions and/or use the Set
Axis (to Zero) command for the conveyor in the same program.

ST Stop Conveyor Pro

The Stop Conveyor command stops the continuous motion of a conveyor
which was initiated by a Start Conveyor command.

SV Set Variable to (Gripper) Sensor Pro

The Set Variable to Sensor command allows you to assign the value of the
gripper opening to a variable.

Refer to the descriptions of the Set Variable commands in the following
section.

SCORBASE for Windows -48 - User’'s Manual
for SCORBOT-ER 4pc 9709



Program Flow Commands

WT Wait ... (10ths of a second) Level 1, Level 3, Pro
The Wait command halts program execution for the specified time. The
command opens a dialog box.
Wait

1410 of
secunc:i |3|1 |

/ oK xI:anceI

Enter a number or a variable in th@ths of Secondield.

JU Jump To ... Level 1, Level 3, Pro

This is an unconditional jump command which causes program to jump to
the line which contains the specified Label and to continue from that
point. The command opens a dialog box.

In theJump to field, enter the name of a Label. (Be sure to include a line
I Jump to <LABEL> I

Jump to <LABEL>

P —
Jump to: || |

¢ Jump

Vo e =

Level 1 Level 3, Pro
with this Label in your program.)

A conditional jump command (Level 3, Pro) can be entered by selecting

If. This is comparable to selecting #keJump, command which opens
the same dialog box witl selected.

RE Remark ... Level 3, Pro

You can insert a comment (remark) line into the program for explanation
and documentation. The command opens a dialog box.

Text: |PICK |

VDK

Enter text and spaces of up to 47 characters.
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RB Ring Bell Level 3, Pro

When executed, this command produces an audio signal which is heard
through the computer’s internal loudspeaker.

RT Reset Timer Pro

SCORBASE contains a timer which measures time in units of tenths of a
second, starting at the time SCORBASE is loaded, or the point at which
the timer is reset.

The Reset Time command resets the value of the SCORBASE timer to O.

To use the timer, it must be assigned to a variable, by means of the Set
Variable command.

|:“:=1+E SV Set Variable Level 3

SV Set Variable to Computation Pro

The Set Variable (Level 3) or Set Variable to Computation (Pro)
command allows you to assign a value or an expression (result of a
specific computation) to a variable.

All Set Variable commands open the Set Variable dialog box.

I Set Variahle I Set Variable ¥
i i tion
Name: EIIIUNTEFI | Hame > Timer [1/10 sec)
| | » Sensor [mm]
> Analog Input
Yalue or Expression ¥alue or Expression

V 0k anncel V Ok xliancel

Level 3 Pro

In Level 3, variables can be assigned the value of an integer or the result
of a computation.

In SCORBASEpro, variable values can be derived from several sources.
Depending on the command selected, one of the settings will be marked.
A different setting can be selected regardless of the command which
opened the dialog box.

In theNamefield, enter the name of the variable. The first letter of the
name must be an alphabetic letter.

In theValue or Expressionfield, enter a value or a computation.

+ To set the variable to a value, enter a valid integer (any value,
+/— 1000000) or enter a variable name.
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+ To set the variable to the result of a computation, enter a string which
consists of two arguments and an operator. An argument can be either
an integer or a variable. An operator can be any of the following:

Arithmetic Operators

+ Addition

* Multiplication
- Subtraction

/ Division

Algebraic Operators

% Modulus (returns the remainder of the first
argument divided by the second).
* Power (raises the first argument to the power of the

second argument).
Logical (Boolean) Operators

& And
| Or
A Exclusive or

The result of a logical operation is 1 (true) or O (false). Any
operand with a non-zero value is considered true, while a zero
value is considered false.

Comparison Operators

< Less than

> Greater than

<= Less than or equal to
>= Greater than or equal to
<> Not equal

By default, = is assumed to be the operator. You do not need to
include it in the Value or Expression field.

Examples:
Set Variable COUNT = COUNT -1
Set Variable C=A*C
Set Variable POS =P >=1
Set Variable V1=V <>1
Set Variable VAR_ A=A % 3
Set VariableM =M~ 1
Set Variable R = 3 ** 2

For more information on variables, refer to the section, “Variable
Programming,” at the end of this chapter.
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SV Set Variable to Timer Pro

Sets the variable to the value of the SCORBASE timer. During operation
the variable is set to the timer value (in tenths of a second).

Set ¥ariable b=

Name

> Analog Input

Yalue or Expression

/ oK anncel

In theNamefield, enter the name of the variable.

The value of the variable is the time measured since the Reset Timer (RT)
command was executed.

The value can be checked by using the IF <Condition> Jump command.
Actions can then be generated according to the time measured. For
example:

IF T > 30 jump to LABEL

For more information on variables, refer to the section, “Variable
Programming,” at the end of this chapter.

SV Set Variable to Sensor Pro

Sets the variable to the value of tirgoper opening. During operation the
specified variable is set to the value (in millimeters) of the gripper
opening.

Set ¥ariable b=

> Computation

Lauz * Timer (1710 sec)
s | Sensor (mm)
> Analog Input

Yalue or Expression

/ oK anncel

In theNamefield, enter the name of the variable.

For more information on variables, refer to the section, “Variable
Programming,” at the end of this chapter.
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Al Set Variable to Analog Input Pro

Sets the variable to the value of an analog input.

Set VYanable x

N > Computation
Hame  Timer (110 sec]

|IN | > Sensor [mm]
< Analog Input

Analog Input Humber

xﬁancel

In theAnalog Input Number field, enter the number of the input whose
value you want to assign to the variable.

For more information on variables, refer to the section, “Variable
Programming,” at the end of this chapter.

|>@| IF If Jump ... Level 3, Pro

This is a conditional jJump command, which is used to check the value of
variables. If the condition is true, program execution will jump to the line
which contains the specified Label. The command opens a dialog box.

I IF {<CONDITION> jump to <LABEL> I

(IN[COUNTER > 0 |

Jump to [START_LOOP | @ f ...
> Jump
annceI

Level 3

In thelf field enter the variable name. Then enter a comparison operator.
Then enter the second variable name, or a number.

In theJump to field, enter the name oflaabel. (Be sure to include a line
with this Label in your program.)

The comparison operators used for this command are the same as those
used for the Set Variable command. For example:

If COUNTER > 0 jump to START_LOOP
In addition, use two equal signs=<) for equal operators. For example:
If COUNTER == 0 jump to END
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An unconditional jump command (Level 3, Pro) can be entered by
selectingump. This is comparable to selecting tkeJump, command
which opens the same dialog box witlmp selected.

SS Set Subroutine ... Level 3, Pro

The Set Subroutine command marks the beginning of the specified
subroutine. You can program up to 64 subroutines.

Name: |5UB15| |

/ oK xI:anc:el

In theNamefield, enter a name for the subroutine. The first character of
the name must be a letter.

EnterSet Subroutinecommands and subroutine command blanky at

the end of a progranEnterCall Subroutine commands anywhere within

the program to cause the program to jump to and execute subroutines.
RS Return Subroutine ... Level 3, Pro

The Return from Subroutine command marks the end of a subroutine. At
run time it terminates the execution of the subroutine, and the program
resumes execution at the line which follows @&l Subroutine
command.
CS Call Subroutine ... Level 3, Pro
The Call Subroutine command activates (calls) the specified subroutine.
The command opens a dialog box similar to the Set Subroutine dialog box.
LA Label ... Level 1, Level 3, Pro

The Label command is used to mark a specific place in the program which
will be referenced by a Jump command. The command opens a dialog box.

Label: [STARTA |

¢ 0K xCancel

In theLabel field, enter a name.

Do not include blank spaces; use an underscore.
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PS Printto Screen & Log ... Level 3, Pro

The Print command allows you to included comments within the program,
and to define whether they are displayed at run time in the SCORBASE
Log file, written to the SCORBASE Log file, or both.

Regardless of your selection, the text of the Print line will appear in the
program’s Message Screen at run time.

The command opens a dialog box.
. Pint ]|

Text:

[END oF ProGraM] |

Print To:

~ Screen
> Log File
“+ Screen & Log File

V K annceI

Enter text and spaces of up to 48 characters.

To print the actual value of a variable, place the variable name in single
guote marks. For exampAR X="X" will print as VAR X=50.

Select:Screen Log File or Screen & Log File

Input/Output Commands

|ﬂ I

Jump to Label: || |

If Input #_On Jump ... Level 1, Level 3, Pro

The If Input command causes the program to jump to the specified lable
or to call a subroutine if the state of the tested input matches the status
specified (ON or OFF). All If Input commands open a dialog box.

[+ + OK

Input Mumber: |1 | % ‘ > Jump | |

“ Call  Subroutine: | |

/ Ok xCancel V 0k xCanceI

Level 1 Level 3, Pro
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In Level 1 this command causes the program to jump to the specified label
if the tested digital input is ON.

In Level 3 and SCORBASEpro this command causes the program to jump
to the specified label or to call a subroutine if the state of the tested digital
input matches the status specified (ON or OFF).variable values can be
derived from several sources. Depending on the command selected, one of
the settings will be marked. A different setting can be selected regardless
of the command which opened the dialog box.

In the Input Number field, enter the number of an input, or a variable.
Select the state of the input (ON or OFF).

Select either Jump or Call Subroutine; then complete the active field.
+ In theJump to field, enter the name of a Label.

+ In theCall Subroutine field, enter the name of a Subroutine.

|wl Ol On Input Interrupt #_ On Jump ... Pro

This command sets the condition for an input interrupt service. The
service (Call Subroutine or Jump to) will be performed whenever the
condition (input status) is satisfied, regardless of the current program
flow. The command opens a dialog box.

By default, “ANY” appears in the Input Number field.

On Input Interrupt On Input Interupt B

[#] <+ On 2| % 0
I e s F - I -
Input Number: |ANY  OH Input Humber: |5 | = - off

‘ + Jump to Label [START] | >dump to Label | |

% Call Subroutine: |5U35‘ |

V oK xl:ancel

In the Input Number field, enter, any of the following:

xliancel

+ Number of an input

+ Avariable

¢+ The word ANY.

Select the state of the input:

+ On causes an interrupt when the input switches on.
+ Off causes an interrupt when the input switches off.
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Select eithedump or Call Subroutine; then complete the active field.

¢

¢

In theJump to field, enter the name of a Label.

In theCall Subroutine field, enter the name of a Subroutine, or a
variable.

If you enter a variable, the subroutine selected is determined by the
value of the variable at the time the interrupt command is initially
processed, and not when the actual interrupt is executed.

An interrupt command causes the program to abandon (interrupt) the
command it is currently executing (which can also be a movement or a
delay) and to immediately execute the command specified for this
interrupt. If the specified command is a Call Subroutine, the program will
resume from the point where it was suspended as soon as the subroutine
completes its execution.

An interrupt command can be disabled and enabled by means of the
Enable Interrupt and Disable Interrupt command (see below).

Examples:

On Input Interrupt 1 on jump to START

When input 1 switches ON , the program is suspended and
reactivated from Label START.

On Input Interrupt 5 on call sub. SUB5

When input 5 is turned on, the program immediately calls
subroutine SUBS. If any axes are moving when the interrupt
occurs, they will stop. When the subroutine is completed (Return
from Subroutine command is reached), the axes will reassume the
position and status that were interrupted, and the program will
continue from the point where it was interrupted.

On input interrupt ANY off call sub. Z

Whenever any of the inputs is turned off, an immediate call to
subroutine Z will occur.
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DI Disable Interrupt #_ ... Pro

The Disable Interrupt command causes the specified input interrupt to
become inactive. When an interrupt is inactive, it is disregarded until the
Enable Interrupt command reactivates it. The command opens a dialog

box.
I Disable { Enable Interrupt I

Input )
Number: || | E = Disable
< Enable

In thelnput Number field, enter an input number, a variable, or the word
ALL.

El Enable Interrupt #_ ... Pro

The Disable Interrupt command causes the specified input interrupt to
become inactive. When an interrupt is inactive, it is disregarded until the
Enable Interrupt command reactivates it.

This command has the same format as the Disable command. You can
change the Disable/Enable setting regardless of the command which
opened the dialog box.

Example

Set Subroutine SUBA
Disable Input Interrupt ALL

Enable Input Interrupt ALL
Return from Subroutine

To prevent interrupt commands from interfering with one another,
they can be embedded in subroutines. Subroutine SUBA is an
interrupt servicing subroutine.
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|I ON Turn On Output #_ ... Level 1, Level 3, Pro

This command sets the state of the specified output. The command opens
the Turn Output dialog box, with ti@n option selected.

In Level 1 and Level 3, this command controls digital outputs only.
l__________ Tum Output _____||

Qutput Number: |1| |§
4 On
- Off

V K xCancel

Level 1, 3

In the Output Number field, enter a number or a variable.
A Turn Off output command can be entered by sele€ifig

In SCORBASEpro this command opens the Turn Output dialog box with
Digital andOn selected.

I Turn Output I
Dutput Humber: |1 |%

+ Analog | |
Range: 0...255
V 0K anncel |
Pro

In the Output Number field, enter a number or a variable.
A Turn Off output command can be entered by sele€iffig

A Set Analog command can be entered by seleétimajog and entering
a number or variable in théalue field.

I OF Turn Off Output #_ ... Level 1, Level 3, Pro
B 1

This command sets the state of the specified output. The command opens
the Turn Output dialog box, with ti@ff option selected.

In Level 1 and Level 3, this command controls digital outputs only.
In the Output Number field, enter a number or a variable.
A Turn Off output command can be entered by sele€ing
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In SCORBASEpro this command opens the Turn Output dialog box with
Digital andOn selected.

In the Output Number field, enter a number or a variable.
A Turn Off output command can be entered by sele€iffig

A Set Analog command can be entered by seleétirajog and entering
a number or variable in théalue field.

AO Set Analog Output Pro

This command sets the state of the specified analog output. The command
opens the same dialog box as the Turn Output command.

I Set Analog Output I
Dutput Humber: |2 |%

@ fin
o EHE

~ Digital

4 Analog Walue: |15[l |

Range: 0...255
V 0K anncel |
Pro

In the Output Number field, enter a number (1 or 2) or a variable.

A digital output command can be entered by selediggal and
selecting eitheOn or Off.

Al Set Variable to Analog Input Pro
Refer to the descriptions of the Set Variable commands in the preceding
section.
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Variable Programming

SCORBASE Level 3 and SCORBASEpro allow variable programming.
Variables are useful for creating loops and subroutines in robot programs.
They let you write commands that change as the state of the robot or its
environment changes during program execution.

To use a variable, it must be defined by means of the Set Variable
command.

Variables can have names of up to 22 characters. It is recommended,
however, that you use names which are as short as possible. The first
letter of the name must be an alphabetic letter.

When programming in SCORBASE, you can specify a variable instead of
a numeric value in most editing commands, as shown in the examples in
the figure below. The characters X and Z are used here as variables.

DASBWI1S\PROVX.SBP |-
: Go to Position X fast e
: Go to Position X speed Z —
: Go Linear to position X fast

: Go Linear to position X speed 7

: WaiT X (10 ths of seconds )

: If Limit switch X on jump to LABEL
D If Input X on jumpto LABEL

! Disable input Interrupt X

9: Turn on output X

10: Set Axis X to zero

11: Jaw X(mm)

12: Set Variable X = 3

o O O = Lo M —]

T T +
¢ .

You cannot use a variabl® specify a Label or a Subroutine.

If, at run time, the program encounters a variable whose value is not
defined or is out of range, an error message is displayed.

The actual (current) value of a variable can be displayed in the status line
at the bottom of the screen by selecting the Set Variable command line in
which the variable appears and executing Run Single Line. This will
execute and display the result of a Computation, or read and display the
current value of the Timer, Sensor or Analog Input, according to the
specific Set Variable command.

The Print to Screen & Log (PS) command can also be used to print the
actual value of a variable, by placing the variable name within single
guote marks in the text to be printed; for examplR X="X" will print

as VAR X=50.
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Examples:
Go to Position A fast

Whenever this command is executed, the robot is sent to a variable
position A, whose value is determined at run time.

Turn on output PP

This command will turn on a variable output, PP, according to the
value of PP at run time.

Sample Program 1

B (untiteq) ____HEIB
! SetVariable CP = 1 i
Set Variable W = 50 —
A

Go to Position CP speed 5
WaiT W [ 10ths of seconds)
Set Variable CP = CP+1
IF CP<=5 jumpto A

A S

I +

This program moves the gripper consecutively from one position
to the next, waits 5 seconds at each position, and continues until it
reaches the fifth position in the positions table.

Sample Program 2

0
L]

. START:

: Set Variable INP = 1

; INPUT_POSITION:

: IfInput INP on call sub. A

Set Variable INP = INP+1

IF INP <=8 jump to INPUT_POSITION
Jump to START

Set Subroutine A

: Go to Position INP fast

10 Return from Subroutine

[« *

T J=]»

@@ﬂ@@#mm#

This program sequentially scans all inputs 1 through 8, and sends
the robot to the positions which correspond to the ON inputs.
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CHAPTER 7

Program Execution

The following SCORBASE windows are used for activating and
monitoring program execution.

+ Program Window
+ Digital I/O

¢+ XYZ (Level 3 and Pro)
+ Log File (Level 3 and Pro)

+ Message Screen (Level 3 and Pro)

+ Analog I/O (Pro)

+ Encoders (Pro)

To activate the dialog boxes which are most useful for program execution,
selectView | Run Screen

The screen layout which will appear depends on the currently loaded level
of SCORBASE, as shown in the following examples.

| SCORBASE for WINDOWS Level 1 © Eshed Robotec
Eile Edit Bun Options View Programs Help

R EERE RN E EEEE R

! Go to Position
. Go to Position
. Open Gripper
. Go to Position
. Close Gripper

[ZalF TN

1 fast
2 fast

3 fast

-

Digital Inputs & Outputs

1 2 3 4 L [ ¥ 8
Outputs: _ _ _ _ _ _ _ _
Name:
Inputs: _ _ _ _ _ _ _ _
Force: [ o [ o [ [ [ _
Hame:

[ 1 | Insent | TPAuta | ControlCn
Level 1
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SCORBASE for WINDOWS  Lewel 3 Ver. 1.51 Eshed Robotec
File Edit Bun Options Y¥iew Programs Help
HEEBREEEE N = EEE e
D:ASBW15\LEVEL3\DEMOL3.5B3 ME =] xyz
START: 4 ¥(mm) Pldeq)
If Input 1 on jumpto ON Ll Y (mm]) R{deg]
Wail 10 [10 ths of seconds ] Z(mm)
Jump to START =
ON:
Call Subroutine MOVEIT
Set Subroutine MOVEIT
Go to Position 1 fast
Open Gripper
0: Go to Position 2 fast
. Close Gripper +
*
Digital Inputs & Outputs
1 2 3 4 5 b ¥ 8
Outputs: [ [ [ o o o [ [
Hame: Lamp Buzzer
Inputs: [ N [ _ _ _ _ _
Force: [ [ _ [ [ [ [ _
Name: MSwitchl | MSwitch2 | MSwitch3 | MSwitchd
| | 1 | Insert | TF Auto | Cantral On
Level 3
:=- SCORBASEpro for WINDOWS  Ver. 1.51 Eshed Robotec -
File Edit Bun Options Yiew Programs Help
FERERE R EE ] EEE R
| D:ASBW15/PRO\DEMOPRO.SBP [~ [ = X¥Z
. Open Gripper E X(mm) 169.04 |Pldeg) -63.54
2: Go to Position 6 speed 7 W Y(mm) 0.01 |R(deg) 0.0
3: Go to Position 2 speed 5 Z(mm) 504.33
4: Go Linear to position 5 duration 60 [1/10 sec.) ~lmm :
5. Close Gripper =] Encoder counts
6: Go Linear to position 6 speed 3 1- 0 5 0
7: Go to Position 1 speed 5 =
JB: Go Linear to position 5 duration 60 [1/10 sec.) H z 0 g 0
3 0 7o
[«[ »
, . £ 0 g 0
!
«[ ] +
=-| Digital Inputs & Qutputs
1 2 3 4 5 [ 7 8
Outputs: _ _ _ _ [ _ [ [
Mame: Lamp Buzzer
Inputs: [ [ _ _ [ _ [ _l
Force: [ [ [ | ol | ol |
MName: MSwitchl | MSwitch? | MSwitch3 | MSwitchd
I | [ 1 | Inset | Simulation | Control On
Pro
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Program Execution

To start execution of a program, place the cursor on any line in the active
Program window and do one of the following:

+ Click on one of the Run icons in the tool bar.
+ Click on one of the Run options in the Run Menu.
+ Press the function key for the run option.

The [Run] key on the teach pendaatnot be usedo start execution of
SCORBASE programs.

Always restart execution of a program from the first line after you have
changed program data (e.g., recorded new coordinates for a position,
edited a program line, etc.).

If you are about to run a program which contains an “If Input...” or “On
Input Interrupt...” command, and you have forced (simulated) any output
states by means of the Digital Inputs & Outputs dialog box, the following
warning and prompt will appear:

= SCORBASE MESSAGE

Inputfs] 1 2 in Force state.

Run program anywap?

Vs Qu

[F6] Run Single Line Level 1, Level 3, Pro
Executes the currently selected (highlighted®) program line.

[F7] Run Single Cycle Level 1, Level 3, Pro

Executes the program once, from the point at which it was started.
Execution ends when the last line of the program is reached, regardless of
the line at which execution was begun.

.]‘E [F8] Run Continuously Level 1, Level 3, Pro
Executes the program in an endless loop, from the point at which it was
started. When the last line of the program is reached, execution jumps
automatically to the first line of the program.
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Halting Program Execution

To immediately halt (abort) execution of a running program, do one of the
following:

+ Click on the Stop icon in the toolbar.

+ SelectRun | Stop

¢+ Press F9.

+ Press the red EMERGENCY button on the controller.
+ Press the ABORT key on the teach pendant.

‘@l [F9] Stop Level 1, Level 3, Pro

Immediately stops program execution and movement of all axes.

Make sure the SCORBASE application is the currently active window
before you press F9.

I'I Il*l [F10] Pause Level 3, Pro

Stops program execution only after the current command has been
executed. Thus, axes may continue moving (to complete their motion)
after the Pause command is issued.

Pause and Stop are software methods for halting program execution. In
an actual emergency situation, you should use the EMERGENCY button
on the controller, or the ABORT key on the teach pendant.

Digital Inputs & Outputs Dialog Box

All levels of SCORBASE can monitor and control 8 digital inputs and 8
digital output.

The Digital Inputs & Outputs dialog box shows the status of the
SCORBOT controller’s digital inputs and outputs. The display is available
in on-line, off-line and simulation modes of operation.

Names can be assigned to the I/Os by means @ghiens|Input &
Output Namesmenu. Refer to Chapter 9 for more details.

The Digital Inputs & Outputs dialog box can also be used to manually
toggle the state of SCORBOT controller’s digital inputs and outputs.

+ When the controller receives a real or simulated input signal from an
external device, a checkmark appears in the corresponding input box.
When the signal is switched off, the checkmark disappears.
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Manipulating input signal allows you to test a program by simulating
input signals at the points in a program where another machine is due
to output a signal to the robot controller

+ When an Output On command is simulated or actually sent from the
SCORBOT controller to an external device, a checkmark appears in
the corresponding output box. When the signal is switched off, the
checkmark is cleared.

Manipulating output signals allows you to send and test signals to
external devices without having to write and execute a program
command.

Digital Input Signals Level 1, Level 3, Pro
To simulate the receipt of an input signal (e.g., Input 1), do the following.

+ Click theForce checkbox for Input 1. A checkmark will appear. This
will now allow you to simulate the receipt of an input signal.

+ Click thelnput checkbox for Input 1. A checkmark will appear. This
serves as an Input On signal.

+ Again click thelnput checkbox for Input 1. The checkmark will

B Oguipwssowms
1 2 3 4 5 3 7 8
Outputs: [ _ _ _ _ [ _ [
Name: Lamp Buzzer
Inputs: V| [ _ _ _ [ _ _
Force: v _l _ | _ [ _ _
Name: MSwitch 1 | MSwitch 2 | MSwitch 3 | MSwitch 4

disappear. The input is now off.
Wait a moment for the checkmark to appear after clicking a checkbox.

The input LED on the controller wiliot lightup when the input is
simulated, even when working on-line.

Digital Output Signals Level 1, Level 3, Pro

To send (or simulate) an output signal (e.g., Output 1), clic®thiput
checkbox for Output 1. A checkmark will appear. This creates an Output

On signal.
1 2 3 4 5 6 7 g
Outputs: vl | [ | | [ | [
Mame:
Inputs: [ [ [ _ _ [ _ _
';”'0'33 _ _ [ _ _ [ _ _

Wait a moment for the checkmark to appear after clicking a checkbox.
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Analog Inputs & Outputs Dialog Box

In addition to the digital inputs and outputs, SCORBASEpro can monitor
and control 4 analog inputs and 2 analog outputs.

The Analog Inputs & Outputs dialog box shows the status of the
SCORBOT controller’s analog inputs and outputs. The display is
available in both on-line and off-line modes of operation. However,
output values can only be manipulated when SCORBASE is operating

on-line.

Analog Input Signals Pro

When the controller receives an analog input signal from an external
device, the value (strength) of the signal will be reflected it
Value field.

Analog Output Signals Pro

To set the value of an analog output signal, enter a value @utipeit
Value field. The controller must be operating in on-line mode.

XYZ Dialog Box

XYZ Coordinates Level 3, Pro

The XYZ window displays the current Cartesian (XYZ) values for each of
the robot axes.

The values change whenever the robot axes are moved more than 1mm
(X, Y, Z axes) or 1° (pitch and roll axes).
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Encoder Counts Dialog Box

Encoder Counts Pro

The Encoders window displays the current values of the encoders for each
of the axes.

= Encoder counts

These values change whenever the axes are moved more than 10 encoder

units.
These values are set to 0 whenever the Search Home command is
executed.
Log File
SCORBASE Log Level 3, Pro

The SCORBASE log file records error messages, the start of each cycle
during program execution, amtint to Log command lines as they are
executed.

To display the log file, seledtiew |Log File.

™ 12424796 11:24:00:10_ Error: (704) Communication: invalid group
™ 12424/96 11:24:14:60. Error: (563) Unable to find home switch

™ 12424796 11:24:26:63. Error: (704) Communication: invalid group
™ 12424/96 11:24:52:50. Error: (704) Communication: invalid group

12724796 11:25:27:71. *= Begin of program: D:\SBWI15\LEVEL3\10.SB3 ==
™ 12424796 11:25:33:42_ Error: (938) Peripheral axis has not been homed

12724796 11:25:49:74. *** Begin of program: D:A\SBW15\LEVEL3\10.5B3 =
12724796 11:25:50:28. Error: {(903) Control disabled

The Log file is initialized (cleared) each time SCORBASE is loaded.

Message Screen

Program Log Level 3, Pro

When a program which containg’ant to Screencommand line begins
execution, the Message screen is automatically activated and displayed.
This screen is also activated if a Print to Screen command line is executed
(by means of Run Single Line).
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= Message Screen

12/247/96 11:32:31:62. *** Begin of program: D:ASBWI15\LEYEL3\IO . SB3 ==
1224796 11:32:32:01. DONE
1224796 11:32:32:39. DONE
1224796 11:32:32:89. DONE

12724796 11:32:44:31. **= Begin of program: D:\5BWI15\LEVEL3\DEMOL3 SB3 ==

Once activated, the message screen shows the start of each cycle during
program execution and all Print to Screen command lines as they are
executed.

As long as the Message screen remains open it will display data from all
programs and commands which are executed.

The Message screen is cleared each time it is closed.

SelectingvView |Message Screedisplays the Message screen on top of
all other dialog boxes. lank.
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CHAPTER 8

File Management

SCORBASE programs and positions are saved in separate files, which can
be loaded and saved in either separate or combined operations.

By default, positions and programs files are saved in one combined
operation and have the same name with different extensions:

+ Program files have the extension SB1, SB3, SBP, according to the
level of SCORBASE in which they are saved.

+ Position files have the extension PNT.

By default, files are placed in subdirectory Levell, Level3 or Pro,
according to the level of SCORBASE in which they are written and saved.

Programs written in lower levels of SCORBASE are upwardly
compatible.

Loading a program from a higher level of SCORBASE into a lower level
(from Level 3 to Level 1, for example) will cause the program to display
the linecoMMAND NOT AVAILABLE Whenever it encounters, and does not
recognize, a command from the higher level.

File Options
To define the manner in which files will be loaded or saved, select
Options | File
This opens a dialog box which allows you to define whether programs and
positions will be saved and/or loaded separately or together.
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I File Options I

» Save Program
> Save Positions
+ Save Both

» Load Program
~ Load Paositions
# Load Both

V oK

+ Save/Load Program Only program lines will be saved or loaded
during a file operation.

+ Save/Load PositionsOnly positions will be saved or loaded during a
file operation.

+ Save/Load Both both program lines and positions will be saved or
loaded during a file operation. This is the default setting.

File Management

SCORBASE files are managed by means of the usual Windows file tools,
which can be accessed by icons or the File menu.

The selected file option will affect the way you are prompted to load and
save program and position files. Refer to the information at the end of this
section for guidance.

Up to five programs can be opened and edited at a time. However, it is
recommended that you close the currently open file (including Untitled)
before you open another (new or existing) program file.

‘ Dl New \ Opens a new, untitled, program file window for a
robot program.

=] -
=21 [ Untitled )
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Open

‘ Save (F2)

Save As...

‘ Print

‘ Exit

Opens a file management dialog box for selecting
an existing file containing a robot program and/or
its associated position file, depending on the
selected file option.

= Save program and positions
File Name: Directories:
| userd.shl | d:\sbwhlevell
3 o :
[= sbw
E= levell
%] -
@
Save File as Type: Drives:
[Level 1 =5B1) 2 [=« [2]

Files are located in the subdirectories Levell,
Level3 or Pro, according to the level of
SCORBASE in which they were written and saved.

After a program file is selected, the program is
displayed in the Program file window.

Saves the currently active robot program and/or
position file, depending on the selected file option. If
the file is untitled, opens a file management dialog
box for defining the file name.

Files are saved to the subdirectories Levell, Level3
or Pro, depending on the level of SCORBASE
which is active at the time of the save.

Opens a file management dialog box for saving the
currently active robot program and/or positions
under a new file name. The title of the dialog box
will change in accordance with the selected file
option.

Prints the currently active robot program file.
Quits SCORBASE. If changes to a program or

position file have been made but not yet saved, a
warning message will be displayed.
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The names oémpty programs will not appear in the list of program files

If you have recorded positions but have not entered any program lines,
and then saved both, the program file (e.g., PROG.SB3) will not appear in
the list of program files, although its associated position file PROG.PNT
will appear in the list of position files.

Therefore, it is recommended that you write at least one program line
(e.g., Remark: XXX), to ensure that the program file name will be listed
when you attempt to load it.

All positions which are currently loaded in SCORBABH remainin
memory when you do either of the following:

¢+ SelectFile|New.

+ SelectOptions|File|Load Program AND
File|Openfilename.SBP

All positions which are currently loaded in SCORBASH be removed
from SCORBASE memory when you do either of the following:

+ SelectOptions|File|Load PositionsAND
File|Openfilename.PNT.

+ SelectOptions|File|Load BothAND
File|Openfilename.SBP

All positions which are currently loaded in SCORBABH be savedn
the position file associated with the program when the currently active
program is saved (with Save Both file option selected).

To avoid confusion regarding which positions and/or programs are being
loaded or saved, the following is recommended:

+ Maintain the defaulLoad Both andSave Bothsettings in the
Options|File dialog box.

+ Keep theList Positions dialog box open. The listing will be updated
whenever new or different positions are loaded.

+ Close the currently open program window (including Untitled) before
you open another (new or existing) program file.
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CHAPTER 9

System Setup

Display Options

Program Windows

SCORBASE loads each robot program into separate program file
windows contained within a larger program window. This allows you to
edit programs while keeping other SCORBASE menus active and
accessible.

It is recommended, however, that you close the currently open program
window (including Untitled) before you open another (new or existing)
program file.

The Programs menu defines how the frames containing individual
program files are displayed within the program window. The menu
options are available only when at least one program is loaded.

\ Cascade \ The usual Windows control for resizing and
layering open windows so that each title bar is
visible.

\ Tile \ The usual Windows control for resizing and

arranging the open windows side by size.

‘Arrange Icons \ The usual Windows control for realigning the icons
of programs which have been minimized.

\ Close All \ Closes all open program files and windows.

\ File List \ Displays a list of the program files which are
currently open.

The Cascade or Tile setting remains in effect until changed.

Clicking with the right mouse button on the title bar of many of the dialog
boxes in SCORBASE will open a quick menu which includes the option
Always on Top. Use this option to ensure that a dialog box remains
displayed and accessible when other windows are opened.
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User Screens

SCORBASE allows you to define and display screen layouts which suit
your monitor and personal preferences.

Once you have determined a layout which is suitable to your screen
resolution and your programming needs, save this layout definition to a
file by selectingOptions | Save User Screen

This opens a file management dialog box for defining the name of the file.
User Screen files have the extension USR, and are saved to the
SCORBASE program directory.

You can create and save and unlimited number of User Screen definition
files. However, only one User Screen definition can be active at a time.
SelectOptions | Load User Screenand select another file to activate a
different User Screen definition.

Whenever you select the optidiew | User Screenthe display is
determined by the currently loaded User Screen definition file.

The file USER1.USR is the default user screen definition file.

Line Number

SCORBASE allows you to toggle the display of line numbers in the
program window off and on. Seledptions | Line Numbers

By default, program line numbers are displayed.

Input & Output Names

SCORBASE allows you to define the text or names you want associated
with the inputs and outputs and displayed in the I/O dialog boxes.

To create names for the I/Os, sel@gtions | Input & Output Names.
This opens the Input & Output Names dialog box.

= Input & Qutput Names
1 2 3 4 5 [ 7 8

Digital
output |Lamp Buzzer
names

Digital
input
names

MSwitch 1 |MSwitch 2 |MSwitch 3 |MSwitch 4|

xﬁancel

Level 1, Level 3

In SCORBASEpro names can also be given to the analog 1/Os.

To insert text, bring the cursor to the desired field and type in the text. A
name may have up to 9 characters.
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= Input & Output Names |
1 ? 3 4 5 [ 7 ]

Digital
output |Lamp Buzzer
names

Digital
input
names

MSwitchl MSwitch2 MSwitch3 MSwitch4

Analog
input
names

Analog
output
names

Click OK to record these names.

When you close the Input & Output Names dialog box, the names are
automatically saved. These names will be loaded whenever any level of
SCORBASE is loaded. The names are not attached to a specific robot
program or level of SCORBASE.

If you close the dialog box without clicking on OK, the text you entered
will not be recorded.

Operation Modes

On-Line

SCORBASE can be operated in an on-line, off-line or simulation mode.
Off-line and simulation modes are available even when SCORBASE is
connected to a controller.

To choose the mode of operation, do one of the following:
+ SelectOptions | On-Line

¢+ SelectOptions | Off-Line

+ SelectOptions | Simulation

When operating on-line, SCORBASE communicates with the controller.
The robot, peripherals and 1/0s execute all commands.

By default, SCORBASE will load and operate on-line (communicating)
with the robot controller. However, if a controller is not connected, or if a
connected controller is not turned on when SCORBASE is activated, the
software will load and operate in the simulation mode.
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When switching to on-line mode after operating the software in off-line or
simulation mode, the status line message will indicate that the robot has
not been homed.

If you experience difficulty in switching from off-line to on-line mode, do
the following:

+ Press the controller EMERGENCY button.
+ Wait 10 seconds.

¢+ Release the EMERGENCY button.

+ Again try to switch to on-line mode.

Off-Line

When operating off-line, SCORBASE does not communicate with the
controller, even though it may be connected and turned on. Axis
movement commands are not executed and the controller’s inputs and
outputs are not switched.

Although actual 1/0O’s are not switched during off-line operation, the
Digital Inputs & Outputs dialog box will reflect the 1/0 status which
results from the execution of program commands or user manipulation of
the 1/Os in the dialog box.

Off-line operation is useful for program debugging.

Simulation

When operating in simulation, SCORBASE does not communicate with
the controller but simulates its operation. The software pauses for the
actual time it would take for commands (e.g., Wait, Go Position) to be
executed. Controller I/Os are not switched; I/O states are read from the
Digital and Analog 1/O dialog boxes (where you can manipulate them to
simulate changes in their state).

Simulated program execution requires valid recorded positions.

Simulation is useful for checking and debugging programs. It is intended
for use with the optional Cell Simulation software.
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Robot System Parameters

SCORBASEpro permits the manipulation of robot system parameters
when the software is operating on-line or off-line (but not in simulation
mode).

To view or change system parameters, s€@gtions | Setup.

‘Peripherals’

Control

Motion

Default All

I
|
‘ Bobot
|
|
|

Close

Pro

This opens the Setup submenu, which contains a list of options regarding
software parameters for the robot and peripheral devices.

(In SCORBASE Levels 1 and 3, selecting Setup opens the Peripheral
Setup dialog box only; see below.)

Setup options are intended for system managers and experienced
SCORBASE users.

Do not attempt to manipulate the data in these screens unless you are
authorized to do so.

SelectDefault All to reset the values of all system parameters to their
factory-defined default settings.

Most of the parameters dialog boxes contain the following set of buttons:

Apply Applies the parameters you have defined in the
dialog box to the current SCORBASE session.
Close Closes the dialog box. If you close the dialog box

without clicking on Apply, the parameters you have
defined will not take effect.

Default Resets the parameters defined in the dialog box to
the factory-defined default settings.
Help (not currently available)
Open Loads parameters from a saved file.
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Save Saves the parameters defined in the dialog box to a
file. Once saved, these parameters will be loaded
whenever SCORBASE is activated. Select Default
to restore factory-defined parameters.

Save As Saves the parameters defined in the dialog box to a
file with a new name. Once saved, these parameters
will be loaded whenever SCORBASE is activated.
Select Default to restore factory- defined
parameters.

Parameter data files are located in the SCORBASE subdirectory PAR.

Peripheral Setup

SCORBASE allows you to define the devices which are connected and
operated by the controller as axes 7 and 8.

Do not change the peripheral setup unless you are authorized to do so.

To define the devices, selé@gptions |Peripheral Setup A dialog box
will open.

Click on the arrow to open the list of available devices.
Then click on the desired device.

Peripheral setup = I
Axiz 7 Mot Connected ;I
Axis 8: s

Shidebasze 48"

Slidebaze 1.0m. Screw-drive
Shidebaze 1.5m. Screw-drive
Slidebasze 1.0m. Belt-drive
Linear Table 0_.3m

Rotary Table, 12V

Rotary Table. 24 =
=1 Table X axis

= Table ¥ axis

Conveyor Belt [gray] 24V

Conveyor Belt [gray] 12V

Conveyor Belt [orange]

Motor Kit [1:127]. 12V

Motor Kit [1:65.5]. 12v —
Motor Kit [1:19.5]. 12% =]

Speed Controlled Conveyor

Either the 12V or 24V conveyor belt can serve as a speed controlled
conveyor. To operate the conveyor with speed control, you must connect
and define the conveyor faxis 8

To define and use a speed controlled conveyor, select the spded
controlled conveyor, which appears at the bottom of the list of devices
for axis 8in the Peripheral Setup dialog box.

When operating a speed controlled conveyor by means of the Start/Stop
Conveyor commands, do not record positions and/or use the Set Axis (to
Zero) command for the conveyor in the same program.
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Control Parameters

SelectingControl opens the Control Parameters dialog box which
displays and allows you to alter the control parameters for each axis.

Do not attempt to manipulate the data in this screen unless you are

authorized to do so.

Offset:

= Control Parameters
File D:ASBWYPAR\ER4pcl pic
et ‘@1 2 O3 ©O4 Os O O7 O8 ‘
Proportional gain 10000 Integral gain 500
Differential gain 1000 Feed forward gain 250

0

Homing:
Yelocity [+%]:
Homing type:

Switch state:

Oftset [+enc]

Middle point home E

.

1] Normally Open

] MNormally Closed

| Apply I |C[use I |Qefault I | Help I | Open I |§ave I |Sangs|

Pro
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Robot Parameters

SelectingRobot opens a dialog box which displays and allows you to
change the order in which the robot axes are homed.

Do not attempt to manipulate the data in this screen unless you are
authorized to do so.

The gripper (Axis 6) cannot be homed first, even if so defined in this
dialog box; it will be homed only after another axis has been homed first.

= Robot Parameters

File D:ASBWA\PAR\rob_4pc.par

Robot ER4pc

Homing sequence:

Base Shoulder Elbow Pitch Roll Gripper

First O ® O N " o
Second O O Q) EEQ) E0) B
Third O O & Q) ) ey
Fourth O G O =y SN
Fifth ® & O & & &
Sixth ®@ O S o0 0

Apply ‘ ‘Cl_nse | ‘Qefault ‘ | Help ‘ ‘ Open ‘ ‘ﬁave ‘ ‘Sﬁngs‘

Pro

SelectingLimits opens another dialog box which displays and allows you
to alter the dimensions of the robot’s Cartesian (XYZ) working envelope.

Minimum  Maximum
Base  (-132-174) [deg] EEB | 172 |
Shoulder {-127 - 31) [deg] EEE ElR
Elbow  (-115- 160) [deg] |-115 | [160 |
Pitch  {-100 - 120) [deg] |00 | 120 |
Roll {-6000 - 6000) [deg] |-6000 | |6000 |
Gripper {-5400 - 5400) [enc] |-5400 | [5400 |
R (50 - 935) [mm] 50 | [935 |
7 (<108 - 835) [mm] -0 | |935 |

|&pply | ‘Cluse ‘ |Qefﬂult| ‘ Help ‘
Pro
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Motion Parameters

SelectingMotion opens a dialog box which displays and allows you to
alter the movement parameters for the axes.

Do not attempt to manipulate the data in this screen unless you are
authorized to do so.

= Motion Parameters

File DASBWYPARAmMot_4pc.par
Time percentage of acceleration [%] e

El
Maximum linear speed [mm/sec] m

Maximum speed of rotary joints in linear motion [deg/sec]

Time percentage of acceleration change [%]

| Apply I |C[|:|se| |Qefau|t| | Help I | Open I |§ﬁve I |Sangs|

Pro

Trapezoid Trajectories

The SCORBOT-ER 4pc controller utilizeparaboloidmovement
profile, which causes the motors to accelerate slowly until maximum
speed is reached, and then decelerate at the same rate.

Controlled-path applications, such as welding and spray painting, usually
require d@rapezoidmovement, in which the motors accelerate and
decelerate quickly at the start and end of movement, with a constant speed
along the path.

To enable trapezoid trajectories, use the Motion Parameters dialog box.
Reduce the values for Time Percentage of Acceleration and Time
Percentage of Acceleration Change.

Save the new parameters to a file, which can be loaded whenever an
application requires trapezoid trajectories. Select Default to reset the
motion parameters to the factory-defined values.

Note that the motion parameter values are applied to both robot and
peripheral axes.
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Software Initialization

The SCBSPRO.INI file, which initializes the SCORBASEpro software,
has several optional switches which allow you to change the way the
software is activated.

To alter the switches in the SCBSPRO.INI command line, do the
following:

1. Inthe SCORBASE program folder (group), select one of the SCORBASE
icons (e.g., SCORBASE PRO).

& SCORBASE for SCORBOT-ER 4pc =] E3
File Edit “iew Help
2 B M W &
SCOREASE SCOREASE i  SetupPC Uningtall Readme
Lewvel 1 Level 3 Controller SCOREASE SCORBASE
ER-4pc ER-4pz
| obiect(s) [1.33kE v

2. PresgAlt]+[Enter] .
+ In Windows 3.1, thérogram Item Properties dialog box will open.
Make changes in theommand Line field.

+ In Windows 95, th6&CORBASE (PRO) Propertiesdialog box will
open. Click on th&hortcut tab if it is not already selected.

Make changes in thEarget field.
The following switches can be included in the command line.

SCORBASE PRO Properties EE3

General Shorteout |

SCORBASE PRO

Target type: Application
T arget location: SBEw_ER4
Target:

Start in; |c;\saw_EH4

Shorkcut key: INDI"IE

Bun: I Mormal window j

Find Target... | Qhangelcon...l

QK I Cancel | Sl |
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JONL[INE]

/H

IR=program

[L=program

Loads SCORBASE in on-line mode, unless
communication with the controller is not
established. For exampl8CBS SCBSPRO.INI
/ONL

If you exit SCORBASE when the software is
operating in off-line mode, SCORBASE will load
in off-line mode the next time it is activated.

Loads SCORBASE and automatically executes the
homing routine after SCORBASE is loaded. For
exampleSCBS SCBSPRO.INI /H

Loads SCORBASE and automatically executes the
specified SCORBASE program, then exits
SCORBASE.

The switch can be used to activate SCORBASE
from another Windows application. For example:
SCBS SCBSPRO.INI /R=ROB.SBP

Loads SCORBASE and automatically opens the
specified SCORBASE program and its associated
position file. For exampléSCBS SCBSPRO.INI
/L=ROB.SBP

More than one switch can be used. For example:
SCBS SCBSPRO.INI /ONL /H /L=APPL1.SBP

This will activate SCORBASEpro in on-line mode, home the robot, and
load the program APPLL1.
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Software License

During the software installation, a copy-protection system is also installed
on the hard disk. Only one installation per hard disk is permitted.

Normally the software license is automatically installed and removed
during the software installation and uninstall procedures.

Although you should not need to manipulate the license directly, a utility
is provided to enable troubleshooting and technical support.

To check the number of installations remaining, insert Disk #1 into the
floppy drive, and execute the file WINSDEI.EXE. This opens a dialog
box.

¢

Windows Software Copy Protection v1.13 @ Eshed Robotec n

Master Medi Clone Media [C: P

LCheck I | Install I | Bemove I Close I
- Check Remaining Software Installations

Click onCheck to see how many installations are still available on the
diskette.

After installing the software from a disk which is licensed for a single
installation, the Check counter will indicate 1 remaining installation.

This extra license must not be used for an additional installation. It is
intended as a backup in case of disk or file corruption.

If you uninstall the software, one user license is restored to the
original software disk, thus permitting the software to be reinstalled in
the same computer, or installed in another computer.

If the software refuses to load and displays a message indicating that it
does not detect the license for the copy of the software installed on the
hard disk, usénstall to transfer a license from the installation disk to

the hard disk. (Make sure the disk is not write-protected.)

If you have uninstalled the software, but a license has not been
restored to the original installation disk, d®&emoveto transfer the
license from the hard disk back to the installation disk. (Make sure the
disk is not write-protected.)

A hidden directoryax nf zz contains software license information. Do
not delete or tamper with this directory.
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