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1 Program editing

1 Program editing

Before creating a robot program for the first time, you should familiarize yourself with the
KUKA file manager “Navigator”.

If you wish to create a new program, you must first create a so-called “skeleton program”.
If, on the other hand, you wish to modify an existing program, you simply need to select it
or load it in the editor.

1.1 Creating and opening a program

» Block functions (e.g. Copy) are also available at expert level. More detailed information can
be found in the Programming Handbook in the documentation [Expert Programming].

111 Creating a new program

With the Navigator active, press the softkey “New”.

If a program has been selected or there is a program in the editor, you must first toggle to
the file selection window. No new program can be created until this is done.

Enter the desired program name (max. 24 characters) and the corresponding comment in
the input line.

wlpea] | = =]
| |

Program name  Comment

(.7 Wherepossible, create user programs in the directory “R1\Program” in order to ensure that
g \!a they are automatically saved via the menu item “File > Archive > Applications”.
£

1.1.2  Selecting an existing program

The softkey “Select” is available for the purposes of program execution.

In this way the program can also to be tested at the same time as being created. The desired
program is displayed in the program window.

KNI
PTP HOME VUel= 188 % DEFAULT

V1 h

PTP HOME Uel= 188 % DEFAULT
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1.1.3 Duplicating an existing program

The softkey “Duplicate” creates a copy of a program.

1.1.4 Saving a program to floppy disk

The softkey “Archive” allows you to save important data to floppy disk. With Navigator, the
user can see what is stored in the archives.

A request for confirmation is generated which must be answered before the saving process
is carried out.

ﬂ The softkey “Archive” corresponds to the menu command “Archive > Current selection”.
[File > Archive > Current selection]

1.1.5 Deleting a program

If you want to delete a program, it must not be currently selected or being edited. You might
first have to deselect the program or close the editor. The program is permanently deleted
after a request for confirmation.
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1 Program editing (continued)
|

1.1.6 Opening an existing program in the editor (Edit)

(&

(&

If you wish to make modifications to an existing program, you can either select the program
or load it into the editor. While you are editing one program in the editor, another (selected)
program can simultaneously be executed.

The command “Open” is provided in the softkey bar for loading files into the editor.

The desired program is displayed in the program window. The assignment of the menu key,
softkey and status key bars changes at the same time, in order to make functions available
which are necessary for programming the robot.

If a program has already been selected, the option “Open” is no longer available in the
softkey bar. Use the corresponding menu command instead.

[File > Open > File/Folder]
The following options are available for processing two programs simultaneously:
Select program then edit another program

Select the desired program, toggle back to the Navigator and load the next program into the
editor via the menu “File -> Open”.

A selected program cannot be edited at the same time.

Load program into the editor then select another program

Load the desired program into the editor, toggle to the Navigator and select the next program
for editing using the softkey “Select”.

A program in the editor cannot be selected.

1.1.7 Printing a program

(&

[File > Print > Current selection]
If you have connected a printer to your control computer or network, you can print out
program listings or the logbook.

The print function is only available if a printer has been configured in the operating system.
More detailed information on this can be found in the “Windows” online help file.

_________________________________________________________________________________________________________________________________________________|]
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1.1.7.1 Print current selection

The files that have been selected using the arrow keys and the space bar are sent to the
printer. See chapter “Operator control”.

1.1.7.2 Print logbook

This function sends the logbook file, which can be viewed via the menu “Display > Diagnosis
> Logbook > Display”, to the printer.

»@ Detailed information about the logbook can be found in the Control cabinet User Manuel.
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1 Program editing (continued)

1.2 Working with a selected program

1.2.1  Deleting a selected program
Use the arrow keys to move the cursor to the line you want to delete.
“INI

PTP HOHE Wel= 1688 % DEFAULT

PTP P1 Uel= 108 % PDAT1 Tool[1] Base[ 0]
PTP P2 Uel=- 188 % PDAT2 Tool[1] Base[8]
TP P3 Uel= 188 % PDAT3 Tool[1] Base[@]

I— Cursor

(= M= LY I T -

[Program > Delete]
Confirm the request for confirmation that now appears.

1.2.2 Searching the program for a character string

Here you can search through the program for a character string of your choice.

[Program > Find]
Alternatively, you can use the keyboard shortcut “CTRL"+“F”.

This function searches through the program for a character string entered by the user. Once
the command has been selected, the search form is displayed in the program window:

Find |FTF

1 INI

2 PTP HOME VUel= 188 % DEFAULT

3 PTP P1 Uel= 188 % PDAT1 Tool[1] Base[ B8]
4 YalT FOR IN 1 'Freigabe® State= TRUE

5 PTP P2 Uel= 188 % PDAT2 Tool[1] Base[8]
6 WAIT FOR IM 2 *Peripherie® State= TRUE
7 PTP P32 Uel= 108 % PDAT3 Tool[1] Base[08]
8 PTP P4 Uel= 108 % PDATA4 Tool[1] Base[08]
9
18 PTP HOME Uel= 188 % DEFAULT

The search is started by pressing the softkey “Find” or the Enter key and commences at the
position where the edit cursor is located. If the search program finds the character string
entered, the corresponding line is selected.

The character string entered remains displayed in the search form as a suggestion. You can
now search further through the program by pressing the softkey “Find” or the Enter key, or
search for a new string.

If the term being searched for is not found, a corresponding text is displayed in the message
window:

"~ How the search within the program is conducted depends on the display mode in the
program window. The expert must switch the option “Detail view” on if FoLps are also to
be included in the search.

i &=

Alternatively, you can terminate the search function by pressing the softkey “Cancel” or the
Escape key. The edit cursor is then located in the line in which the last character string was
found.

ProgAnwender5.2 09.03.01 en 9 of 50



User Programming

If the search function is called again, the last string to be entered is shown in the form as
a suggestion.

1.2.3 Cancel program
This command saves the changes made to the program and closes the program window.

[Program > Cancel program]

ﬂ The softkey “Deselect” is only available in the softkey bar if no program window is open.

1.24 Reset program

[Program > Reset program]

A program that has been stopped or interrupted can be returned to the initial state it had when
it was selected.

The yellow block pointer then jumps to the first line of the indicated program. The selected
program can subsequently be restarted.
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1 Program editing (continued)

1.3  Working with the program editor

1.3.1 Deleting a program line in the editor

Use the arrow keys to move the cursor to the line you want to delete or select an area.

FDAT1 Tool[l] Basze[0] |
FDOATZ Tool[l] Base[0]
Marked area

[Program > Delete]
Confirm the request for confirmation that now appears.

1.3.2 Searching for a character string in the editor

See section 1.2.2.

1.3.3 Close editor

Following a request for confirmation, this command saves to the hard disk the changes made
in the editor. The editor is then closed.

[Program > Close]
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2 Program commands

2 Program commands

This chapter is intended to provide an overview of the fundamentals of the program
commands available, as well as their functions and the procedure for programming.

Commands Last command >
Motion >
Moveparams >
Logic >
Analog output >
Comment >
Overview
Last command Instruction for entering the last command executed
Motion Enables the programming of PTP, LIN and CIRC motions
Moveparams Programming of the torque monitoring
Programming of logic commands and wait times, path-
Logic dependent switching and pulse functions, setting or polling
inputs and outputs
Analog output Setting of analog outputs under program control
Comment Used to insert comments in programs

editor.

@ The “Commands” menu is only available if a program has been selected or loaded in the

Changes in a program are saved to the hard disk in the following situations:

An inline form is closed by pressing the softkey “OK” or the Enter key;
Point coordinates are saved by pressing the softkey “Touch Up”;

A line is inserted, deleted or modified in the program or editor;

A line is exited in the editor by means of the arrow keys “4” or “|”;

A program is canceled or the editor is closed.

2.1 Last command

This instruction allows you to enter the last command executed.

[Commands > Last command]

ﬂ This command is also offered in the softkey bar.
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2.2 Motion

To move a robot tool to a point under program control, a corresponding motion instruction
must be programmed. This instruction contains the type of motion and the velocity, the
definition of the end point - for circular paths also a midpoint - and other settings depending
on the type of motion.

Please note:

If one or more of the robot axes hits its end stop without being braked and at a
velocity in excess of the manual velocity set by the manufacturer, the buffer
concerned must be replaced immediately.

If this happens to axis 1 of a wall-mounted robot, its rotating column must be
replaced.

Types of motion
The following types of motion are available for programming motions:

Standard motions

. . The tool is moved as quickly as possible along a curved path in
PTP (Point-to-point) space to an end poin’f| rasp ° P

LIN (Linear) The tool is guided at a defined velocity along a straight line
CIRC (Circular) Motion of the tool at a defined velocity along a circular path

In sequences of motion instructions, there are two alternatives for selecting how movements
between individual points are executed:

Motion between the individual points

Exact positioning The motion stops exactly at the programmed point.
Approximate A smooth transition can be made from one motion to the next
positioning (Cont) without exact positioning at the end point.

Programming

Pay attention to the position of the edit cursor. The next program line created by you will be
inserted as a new line after the cursor.

[Commands > Motion > PTP]

You can now make your selection from the motion instructions (PTP, LIN or CIRC) offered.
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2 Program commands (continued)

Infinitely rotating axes

Allthe robot axes (A1 ... A6) are defined by the manufacturer as finitely rotating axes (i.e. with
software limit switches). For certain applications, however, axes A4 and A6 can be
configured as infinitely rotating axes.

A4 and A6 also definable as infinitely rotating
axes [SMACHINE.DAT]

All other axes are finitely rotating axes.

If the machine data have been altered to define the axes A4 and/or A6 as infinitely rotating
axes, please bear in mind that each rotation is executed along the shortest path.

This can cause problems if a tool with supply lines (for example, a welding gun) is
installed on the robot.
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In the following example, two motion instructions (P1 - P2 and P2 - P3) are programmed
and the coordinates saved.

The first motion instruction in this Tool 3 (220°)

example causes axis A6 to turn

120° from P1 (0°) to P2 (120°).

The second motion command

rotates A6 a further 100° from P2

(120°) to P3 (220°).
Robot (120°)
flange

The third motion instruction is
intended to move the tool 200° in actual:
the opposite direction, by rotating P, (220°) P3 (220°) 160°
axis A6, from P3 to P4, i.e. to the
position 20° from the starting

position P1. Py (0°) |
When the program is executed,
however, axis A6 will turn along the P, (380°)

shorter path from P3 (220°) to P4 P3 (120°) desired: 200°
(880°), covering just 160°. (desired: )

This will inevitably result in any supply lines from the robot to the tool being
“wound” round the wrist.

Itis therefore necessary for the se-
cond (return) motion to be split up
into two motion instructions.

In this example, two motions
(P3-P4 and P4-P5) have been
programmed, each with an angle
of rotation of 100°. This ensures
that the tool moves to the end point
in the correct direction when the
program is executed.

16 of 50 ProgAnwender5.2 09.03.01 en



2 Program commands (continued)

221 Point-to-point motions (PTP)

¢

(&

Here, the robot system is positioned using the quickest route between two points. Since the
motion starts and ends in all of the axes at the same time, the axes have to be synchronized.
The path taken by the robot cannot, therefore, be predicted exactly.

When this instruction is used, the motion follows a path defined by the robot. In
order to incorporate dynamic effects and avoid possible collisions, this path must
first be executed at reduced program override (POV) near obstacles.

Point names may not begin with “POINT” as this is a keyword used by KRL (KUKA Robot
Language).

PTP motions with exact positioning
In the case of PTP motions with exact positioning, the robot stops exactly at each end point.

I :I' Possible Possible

PTP path _PTP path.
CONT P2
P3
Exact
positioning

PTP motion with approximate positioning

During approximate positioning, the controller monitors a so-called approximate positioning
range around the end point. This, in the example below, is the point Po. Whenthe TCP enters
this area, the robot motion immediately proceeds towards the end point of the next motion
command.

CONT ~|

Approximate
positioning range

_________________________________________________________________________________________________________________________________________________|]
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When the option “PTP” is selected from the menu “Motion”, the inline form for entering the
values required for executing this instruction is opened in the program window.

| =][P1 [coNT =¥el=[100 %[PDAT1

Box name Function Range of values

PTP Type of motion PTP, LIN, CIRC

P1 Point name Max. 23 characters
Tool Tool number Nullframe, Tool_Data[1]...[16]
Base Workpiece number Nullframe, Base_ Data[1]...[16],

EX_AX_DATA[1]...[6]

External TCP Robot guides tool/workpiece | True, False
CONT Approximate positioning ON  [“”, Cont
Vel=100% Velocity 2 o ;ﬁg’/;’ocgi,}:)‘e maximum value
PDAT1 Motion parameters

Acceleration Acceleration 0 ... 100%

Approximation Start or end o_f the approxi- 0 ... 100%

distance *1 mate positioning range

*1 Only available if “CONT” has been switched on

Remember that a high payload/supplementary load, high acceleration and short
paths increase the loading of the drive motors unnecessarily.

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

It is possible to abort programming of the PTP motion at any time by pressing the softkey
“Cmd. Abort” or the “ESC” key. The command will not be inserted in this case.

The type of motion is set using the softkey “LIN/CIRC”.

TP |[P1 |

~|wei=[100 25/PDAT

iIFa | Alternatively, the cursor can be positioned in the first input box. The
| assignment of the status key changes, thus allowing you to toggle
FTP! between the different types of motion.

I EEEEEEEEEEEEE———
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2 Program commands (continued)

Move the cursor to the next input box, here “P1”.

[pre =@ =lvei=fioo %lPoat2

A parameter list is opened for entering data relating to the workpiece and tool. Activate this
parameter list using the “Window selection” key.

Frames 141

r— Select here from the available tools.

— Tool
Select here one of the workpiece coordinate systems

——— (BASE).

_B-CI =
|NULLFFM.ME -]
Tell the controller here whether the robot is guiding the

5 — :
external TCP tool or the workpiece:
[Fase :I' Robot guiding tool: external TCP = False

Robot guiding workpiece: external TCP = True

key bar changes. The approximate positioning function can be switched on or off

CONT Move the cursor to the next input box in the inline form. The assignment of the status
A, : .
\ using this status key.

Inline form Pressthestatuskeyon Using the status key, Pressthe Enterkeyandthe
“Exact the bottom right-hand choose between “Exact menu is closed.
positioning”.  side. The menu in the  positioning” and “Approxi-

inline form is opened. mate positioning” (CONT).

- EIQEE‘\T = Ho con| = |:>|:>

CONT

Move the cursor to the box “Vel=".

[pre =P =|vel=flil] %[PDAT2 |

Here you can specify what percentage of the maximum possible velocity the robot should
use later when executing the motion. You can either enter the value using the keyboard or
alter it using the status key.

Move the cursor to the next input box, here “PDAT2”.

[Fre SlPT | =Iverioo woaeadl

A parameter list is opened, in which data must be entered characterizing the motion in greater
detail. Activate this status window using the “Window selection” key. You can either enter the
values in the input boxes using the keyboard or alter them using the status key.
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M owement

Acceleration

|m % Here you can reduce the acceleration to
L 100 be used in the motion.

CONT ~ I tovement 141

|

—Acceleration

Here you can change the approximate
positioning range to be used in the
motion.

You can use the softkey “Logic” at any time to insert a so-called logic command into your
program, irrespective of the input box that is currently in focus. This function is not available
if an existing motion command is being modified.

Detailed information on logic commands can be found in the section [Logic].

You can use the softkey “Comment” at any time to insert a comment line into your program,
irrespective of the input box that is currently in focus. This function is not available if an
existing motion command is being modified.

Detailed information on comments in robot programs can be found in the section
[Comment].

If the softkey “Suggest” is pressed, the program finds the lowest standard point name avail-
able in the local data list and enters this name in the open inline form. i.e. if points P1 and
P3 are occupied, P2 will be suggested. This function is not available if an existing motion
command is being modified.

This softkey is used to save the coordinates of the current robot position as the end point
following a request for confirmation.

The softkey “Touch Up” allows you, at any moment, to save the current robot coordinates
for the program line in which the cursor is positioned. You thus have the possibility, for ex-
ample, to program a sequence of motion instructions and then define the exact end point
coordinates later.

The coordinates of the programmed point are saved in the data list.

Press the softkey “Cmd OK” or the Enter key. The motion is saved and the program line is
inserted into the program.

If the position of the end point has not yet been taught (Touch Up), the current position of
the robot is automatically saved.

20 of 50
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2 Program commands (continued)

2.2.2 Linear motions (LIN)

With a linear motion, the robot axes are coordinated in such a way that the TCP or workpiece
reference point is moved along a straight line to the end point.

Linear motions are used whenever the robot has to follow an exact path to a point at a defined
velocity.

Only the reference point follows the programmed path. The actual tool or workpiece is able
to change its orientation during the motion in accordance with the settings that have been
made.

Point names may not begin with “POINT” as this is a keyword used by KRL (KUKA Robot
Language).

LIN motions with exact positioning
In the case of LIN motions with exact positioning, the robot stops exactly at each end point.

| jv
P4

Exact positioning

P
2 P,

Exact positioning

LIN motion with approximate positioning

During approximate positioning, the controller monitors a so-called approximate positioning
range around the end point. This, in the example below, is the point Po. Whenthe TCP enters
this area, the robot motion immediately proceeds towards the end point of the next motion
command.

CONT 'I

Approximate
positioning range

P3
P4
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Programming a LIN motion

When the option “LIN” is selected from the menu “Motion”, the inline form for entering the
values required for executing this instruction is opened in the program window.

LIN =]IP1 |CONT=]Vel=]2 m/s|CPDAT1

Box name Function Range of values
LIN Type of motion PTP, LIN, CIRC
P1 Point name Max. 23 characters
Tool Tool number Nullframe, Tool_Data[1]...[16]
Base Workpiece number Nullframe, Base_Data[1]...[16]
External TCP Robot guides tool/workpiece | True, False
CONT Approximate positioning ON  [“”, Cont
Vel=2m/s Velocity 0.001 ... 2 m/s (default: 2 m/s)
CPDAT1 Motion parameters
Acceleration Acceleration 0 ... 100%
Approdaton | Startorend o e spero o . 00 mm
Orientation Standard, WristPTP,

The type of orientation control

control ConstantOrientation

*1 Only available if “CONT” has been switched on

Remember that a high payload/supplementary load, high acceleration and short
paths increase the loading of the drive motors unnecessarily.

Depending on the length of the path, the degree of acceleration and the approximation
distance, it is possible that the programmed velocity will not be reached.

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background. The program window can be activated by repeatedly pressing the “Window
selection” key until the entire window is highlighted in color.

It is possible to abort programming of the LIN motion at any time by pressing the softkey
“Cmd. Abort” or the “ESC” key. The command will not be saved in this case.

The type of motion is toggled using the softkey “CIRC/PTP”.

un =Pt xlve=l2 ms[cPpaT
P

[PT
LIN
CIRC

iea’| Alternatively, the cursor can be positioned in the first input box. The
7 \
LIN

~| assignment of the status key changes, thus allowing you to toggle
between the different types of motion.
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2 Program commands (continued)

Move the cursor to the next input box, here “P1”.

[un =B =]vel=l mys[cPoari

A status window is opened for entering data relating to the workpiece and tool. Activate this
status window using the “Window selection” key.

Frames 141

r— Select here from the 16 available tools.

— Taol

— Baze

Select here one of the 16 saved workpiece coordinate
systems (BASE).

[NOLLFRaME =)

Tell the controller here whether the robot is guiding the

— .
~ external TEP tool or the workpiece:
[Fase :I" Robot guiding tool: external TCP = False

Robot guiding workpiece: external TCP = True

Now activate the program window again using the “Window selection” key.

COMT Move the cursor to the next input box. The assignment of the status key changes.
A The approximate positioning function can be switched on or off using this status key.

Inline form Pressthestatuskeyon Using the status key, Pressthe Enterkeyandthe
“Exact the bottom right-hand choose between “Exact menu is closed.
positioning”.  side. The menu in the  positioning” and “Approxi-

inline form is opened. mate positioning” (CONT).

- EI'::)ET = Ho con| = |:>|:;>

cont

Move the cursor to the box “Vel=".
[un P |vel=f mys[cPoari |

Here you can specify the velocity at which the robot should execute the motion. You can
either enter the value using the keyboard or alter it using the status key.

Depending on the length of the path, the degree of acceleration and the approximation
distance, it is possible that the programmed velocity will not be reached.
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Move the cursor to the next input box, here “CPDAT1”.

lun =P =fvel=]2 mys[EERRT |

A parameter list is opened, in which data must be entered characterizing the motion in greater
detail. Activate this parameter list using the “Window selection” key. You can either enter the
values in the input boxes using the keyboard or alter them using the status key.

I vI A » Acceleration
oveme Here you can reduce the acceleration to be
used in the motion.

TAcceleration — | Approximation distance
Here you can change the approximate posi-
tioning range to be used in the motion.

~Orientation control ——,  Orientation control

[Standard = This option determines whether and how the
orientation of the tool is used during the robot

motion.

Standard: The orientation changes continu-
CONT ~ ously from the start point to the end point. The
[ Movement Y new orientation is achieved by rotating and
E pivoting the tool direction. It is possible that
problems may occur (e.g. the command

~Acceleraton - acceleration is exceeded) when the robot

moves through the extended wrist axis
position (wrist singularity).

WristPTP: Here also, the orientation changes
~ Approximation Distance continuously from the start point to the end
100 o point. The new orientation is achieved by

EI 3DD . . . . _ o
pE—— moving the wrist axes in axis-specific mode.
There is no possibility of wrist singularities in
- Orientationcontrol | this case.
| Standand = ConstantOrientation: The orientation pro-

grammed for the start point is also retained for
the end point
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2 Program commands (continued)

Programming Handbook, in the main chapter [Expert Programming], chapter [Motion

»@ More detailed information on the subject “Orientation control” may be found in the
programming].

You can use the softkey “Logic” at any time to insert a so-called logic command into your
program, irrespective of the input box that is currently in focus.

*@ Detailed information on logic commands can be found in the section [Logic].

If the softkey “Suggest” is pressed, the program finds the lowest standard point name avail-
able in the local data list and enters this name in the open inline form. i.e. if points P1 and
P3 are occupied, “P2” will be suggested.

This softkey is used to save the coordinates of the current robot position as the end point
following a request for confirmation.

for the program line in which the edit cursor is positioned. You thus have the possibility, for
example, to program a sequence of motion instructions and then define the exact end point
coordinates later.

The coordinates of the programmed point are saved in the data list.

ﬂ The softkey “Touch Up” allows you, at any moment, to save the current robot coordinates

Now press the softkey “Cmd OK” or the Enter key. The motion is saved.

If the position of the end point has not yet been taught (Touch Up), the current position of
the robot is automatically saved.

_________________________________________________________________________________________________________________________________________________|]
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2.2.3 Circular motions (CIRC)

Here, the TCP or workpiece reference point moves to the end point along an arc. The path
is defined using start, auxiliary and end points. The end point of a motion instruction serves
as the start point for the subsequent motion. The orientation changes uniformly over the
whole length of the path.

CIRC motions are used when processing operations are to be executed at a preset velocity
along a circular path.

The start, auxiliary and end points lie in a plane in space. In order for the controller to be

@ able to determine this plane as accurately as possible, these three points should be as far
apart as possible. Only the reference point follows the programmed path. The actual tool
is able to change its orientation during the motion.

Point names may not begin with “POINT” as this is a keyword reserved by KRL (KUKA
Robot Language).

CIRC motion with exact positioning
In the case of CIRC motions with exact positioning, the robot stops exactly at the end point.

I 'I End

Auxiliary

point point
CONT Start
point
Auxiliary
int End
End poin _
point Start point
== point

CIRC motion with approximate positioning

During approximate positioning, the controller monitors a so-called approximate positioning
range around the end point. When the TCP enters this area, the robot motion immediately
proceeds towards the end point of the next motion command.

CONT 'I

Approximate positioning
e

Auxiliary
point

Start Auxiliary
point point
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2 Program commands (continued)

Programming a CIRC motion

When the option “CIRC” is selected from the menu “Motion”, the inline form for entering the
values required for executing this instruction is opened in the program window.

[circ=IIPT P2 TconT=]Vel=]2 mjs]CPDATI

Box name Function Range of values

CIRC Type of motion PTP, LIN, CIRC

P1 Auxiliary point name Max. 23 characters

P2 Point name Max. 23 characters
Tool Tool number Nullframe, Tool_Data[1]...[16]
Base Workpiece number Nullframe, Base_Data[1]...[16]
External TCP Robot guides tool/workpiece | True, False

CONT Approximate positioning ON  [“”, Cont

Vel=2m/s Speed 0.001 ... 2 m/s (default: 2 m/s)

PDATA1 Motion parameters
Acceleration Acceleration 0 ... 100%

aapprosaton | St orend of e s6ero o . 300 mm

ng,jfgtaﬁon The type of orientation control g?nngc:rn?b\:\ig:ftz;gﬁ

*1 Only available if “CONT” has been switched on

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

It is possible to abort programming of the CIRC motion at any time by pressing the softkey
“Cmd. Abort” or the “ESC” key. The command will not be inserted in this case.

The type of motion is toggled using the softkey “PTP/LIN”.

crezl[Pr P2 x]vel=[2 mys[cPpaTi
PTP
LIN

iea | Alternatively, the cursor can be positioned in the first input box. The
VA\ assignment of the status key changes, thus allowing you to toggle
CIRC] between the different types of motion.

_________________________________________________________________________________________________________________________________________________|]
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Move the cursor to the next input box, here “P1”.
lorez|[@[P2|  =|vel=lz mis[cPoaTi
Move the cursor to the next input box, here “P2”.
lorez][Pr [B]  =]vellz mis[cPoaTi

A status window is opened for entering data relating to the workpiece and tool. Activate this
status window using the “Window selection” key.

Frames 141

r— Select here from the 16 available tools.

— Taol
Select here one of the 32 saved workpiece coordinate

...  systems (BASE).

_B-CI =
|NULLFFM.ME -]
Tell the controller here whether the robot is guiding the

5 — :
external TCR tool or the workpiece:
[Fase :I" Robot guiding tool: external TCP = False

Robot guiding workpiece: external TCP = True

Now activate the program window again using the “Window selection” key.

Move the cursor to the input box for approximate positioning. The approximate
COMT L ) . .
A positioning function can now be switched on or off by means of the corresponding

status key.

Inline form Pressthestatuskeyon Using the status key, Pressthe Enterkeyandthe
“Exact the bottom right-hand choose between “Exact menu is closed.
positioning”.  side. The menu in the  positioning” and “Approxi-

inline form is opened. mate positioning” (CONT).

- EIQEE‘\T = Ho con| = |:>|:>

CONT

Move the cursor to the box “Vel=".

Here you can specify the velocity at which the robot should execute the motion. You can
either enter the value using the keyboard or alter it using the status key.

Move the cursor to the next input box, “CPDAT1”.
A parameter list is opened, in which data must be entered characterizing the motion in greater

detail. Activate this parameter list using the “Window selection” key. You can either enter the
values in the input boxes using the keyboard or alter them using the status key.
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2 Program commands (continued)

I vI A » Acceleration
oveme Here you can reduce the acceleration to be
used in the motion.
CONT

TAcceleration — | Approximation distance
Here you can change the approximate posi-
tioning range to be used in the motion.

~Orientationcontrol ——  Orientation control
[Standard = This option determines whether and how the
orientation of the tool is used during the robot
motion.

Standard: The orientation changes continu-

- ously from the start point to the end point. The
CDNTJ AT M newyorientation is gchieved by rotgting and
E pivoting the tool direction. It is possible that

problems may occur (e.g. the command
~Acceleraton - acceleration is exceeded) when the robot

moves through the extended wrist axis
position (wrist singularity).

WristPTP: Here also, the orientation changes
continuously from the start point to the end

— Approximation Distance

00 i point. The new orientation is achieved by
R — M| moving the wrist axes in axis-specific mode.
There is no possibility of wrist singularities in

- Orientationcontrol | this case.
| Standand = ConstantOrientation: The orientation pro-

grammed for the start point is also retained for
the end point

If the softkey “Suggest” is pressed, the program finds the lowest standard point name avail-
able in the local data list and enters this name in the open inline form. i.e. if points P1 and
P3 are occupied, P2 will be suggested.

This softkey is used to save the coordinates of the current robot position as the auxiliary point
following a request for confirmation.

The coordinates of the auxiliary point must be saved manually before conclusion of the
motion command; they are not automatically saved. If you want to define the point
coordinates later, “Teach Aux” can be carried out first in any robot position.

This softkey is used to save the coordinates of the current robot position as the end point
following a request for confirmation.

for the program line in which the edit cursor is positioned. You thus have the possibility, for
example, to program a sequence of motion instructions and then define the exact end point
coordinates later.

The coordinates of the programmed point are saved in the data list.

ﬂ The softkey “Touch Up” allows you, at any moment, to save the current robot coordinates

Finally, press the softkey “Cmd OK” or the Enter key. The motion is saved.

If the position of the end point has not yet been taught (Touch Up), the current robot
coordinates are automatically saved.

" . _ Please note:
2 4 A full circle must be made up of at least two segments to prevent the circle from tilting
2 in the plane.
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]

2.3 Motion parameters

This function allows the monitoring tunnel for collision monitoring to be changed.

[Commands > Moveparams > Torque monitoring]

» Further information about torque monitoring (TorgMon) may be found in the Programming
Handbook, in the main chapter [Expert Programming], chapter [Motion programming].

24 Logic

Inputs and outputs of the controller enable the robot system to communicate with its
peripheral environment. Specific commands are provided for polling inputs and setting
outputs.

It is also possible for wait times to be programmed in order to ensure that operations are
completed before the robot starts moving again.

Programming

To program a so-called logic command, you must select a program or load it in the editor.

» More detailed information on creating and altering programs can be found in the chapter
[Program editing].

Last command

>
Motion >
Moveparams »| | WAIT
Logic » | WAITFOR
Analog output »| |Our >
Comment »| | IBUS Segment on/off

You can now make your selection from the logic instructions offered.

241 Wait functions

2.4.1.1 Time-dependent wait function (WAIT)
The WAIT function can be used to specify defined wait times.
The selection is made via
- the menu option “WAIT” or
- the softkey “Logic”.

The following inline form is opened:
WAIT Time=[ sec

Enter the desired wait time using the numeric keypad.

TH You can alter the default wait time in increments of + 0.05 seconds using this
WA status key.
1

Once this softkey has been pressed, the WAIT command is now fully programmed and
saved.
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2 Program commands (continued)
|

Cancel command / functions

If other keys in the softkey bar are pressed, programming of the WAIT function is canceled
and the following programming options are offered:

Cmd. Abort: Only cancellation of the programming (also possible using the “ESC”
key). The command is not saved.

Motion: Motion commands

IBUS: Coupling/decoupling of an Interbus segment

Comment: Comment lines

WAIT FOR: Signal-dependent wait function

2.4.1.2 Signal-dependent wait function (WAIT FOR)

>3

The WAIT FOR function allows the programming of a signal-dependent wait for a specified
system variable or user-defined variable.

These variables, called operands, can be linked together within a single command by means
of logic operators and corresponding use of brackets.

The wait condition can be programmed, for example, in the following general form:
WAIT FOR (IN1 OR IN2 OR IN3) AND (NOT OUT1 OR OUT 2) OR NOT (FLAG1)
The following operators are available:

AND
OR
EXOR (exclusive OR)

They can be called by means of their corresponding softkeys.
The NOT command can also be entered by means of a separate softkey.
More detailed information on the use of operators can be found in the Programming

Handbook in the documentation Expert Programming, chapter [Variables and
declarations].

The following lists are available for entering operands:

System list: The system variables $IN, $OUT, $CYCFLAG, $TIMER_FLAG and $FLAG are
available as standard in a window in the inline form. If long text names already exist, these
are displayed together with the system variable, e.g.:

WAIT FOR (OUT 144 “adhesive_valve”).

User list: Further operands may be obtained from a list created beforehand by the user. In
this case, it is possible, for example, to use more extensive expressions, such as:

WAIT FOR (USER_INT >=100) EXOR (USER_BOOL),

You can toggle between the two operand lists by pressing the softkeys “System List” and
“User List”.

This allows, for example, the programming of mixed expressions, such as:
WAIT FOR (USER_FIELD[COUNT-1]<>USER_INT) AND (NOTIN 17 “pressure_valve”)

ProgAnwender5.2 09.03.01 en 31 of 50



User Programming

Selection

When the WAIT FOR command is selected, via
- the menu option “WAIT FOR” or

- the softkeys “Logic -> WAIT FOR”,

the following inline form is opened:

wATFOR] ([ [N 22 | E0 I Y

Entry

Corresponding parameters in the inline form are entered using the status key at the bottom
right-hand side of the screen or by means of the softkey bar, the assignment of which adapts
according to the position of the cursor.

WMTFUH@[%?M L leL ]| | -l

6

In particular, the double function of boxes 1 and 2 must be taken into consideration. Here it
is possible not only to define the status of the operand, but also to set the brackets
accordingly. This is dependent on the position of the cursor in the respective box.

Box |Function Values Remarks

Softkey: AndTerm, OrTerm, ExOrTerm
Insertion of an external logic operation.
NOT Softkey: Not

Negation of the Boolean expression.

Softkey: AndOp, OrOp, ExOrOp
Insertion of an internal logic operation.

“ 9

1 | Operand status

“ 9

2 | Operand status

NOT Softkey: Not
Negation of the Boolean expression.
System list:
IN SIN[1] ... $IN[1024]
ouT $OUTI1] ... $OUT[1024]
CYCFLAG $CYCFLAG[1] ... $CYCFLAG[32]
3 | Operand name TIMER $TIMER_FLAGI[1] ... $TIMER_FLAG[16]
per FLAG $FLAGIT] ... SFLAG[1024]
User list:
User variable |1t is possible to enter a user-defined name.
4 | Operand no. 1..1024
5 |Long text name Existing By pressing the softkey “Long text”, the long
name text name can be programmed in Expert
mode with the system list activated.
6 |Approximate posi- “ Execution with advance run stop.
tioning CONT Execution without advance run stop.

Once this softkey has been pressed, the command is now fully programmed and saved.
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2 Program commands (continued)

Positioning of brackets
In the inline form you can choose between two different types of bracketing:

= External logic operation: The operator is situated between the bracketed expressions.
Example: WAIT FOR (IN1) AND (IN2)

= Internal logic operation: The operator is situated inside a bracketed expression.
Example: WAIT FOR (IN1 AND IN2)

Mixed forms, such as WAIT FOR (IN1 AND IN2) OR (IN3) are possible.
A maximum of 12 operands can be linked in a form.

@: The logic operations cannot be nested. There is only one level of bracketing!

Insertion of an external logic operation: ~ WAIT FOR (IN1) AND (IN2)

In the inline form illustrated, position the cursor in box 1.

warr For [ (] [in 2 |2 S Y

@ The new expression is inserted at the cursor position.

Pressing the softkey “AndTerm + ” expands the inline form as follows:

warror[ ([ [in =T afano [ (] N =lf2’
[l =

If the cursor is moved to the positions indicated by the arrows, further external expressions
can be inserted.

warFor[ _ ([ [N =R o N =
] l_-| 1

Deletion of an external logic operation / change of operator:

If the cursor is situated in the operator box AND,

warror[ ([ [in =T afano [ (] N =lf2’
[ =l 1

the following options are displayed in the softkey bar:

ToggleOp: Change of operator
Operator-: Deletion of logical operation
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Insertion of an internal logic operation: ~ WAIT FOR (IN1 AND IN2)
In the inline form, position the cursor in box 2.

WATFOR [ [|_t|m 2 |2 S Y

@ The new expression is inserted at the cursor position.

AndOp+: Pressing the softkey expands the inline form as follows:

wamror[ ([ [in =T Ao [ N ~RT )

If the cursor is moved to the positions indicated by the arrows, further internal expressions
can be inserted.

wATFOR[ (| tlm = [anD | 3 [IN ~RT )

-

Deletion of an internal logic operation / change of operator:

If the cursor is situated in the operator box AND,

wamror[ ([ [in =T Ao [ N ~RT )
[ E 1T

the following options are displayed in the softkey bar:

ToggleOp: Change of operator
Operator-: Deletion of logical operation

User list

The user list allows you to use application-specific operands directly. These may include
variables and other types of data object (functions, etc.) defined by the user in KRL.

The precondition is that these variables and/or functions have been defined and initialized
in the control program.

Once the cursor is positioned in box 3 in the inline form,

WATFOR| (] Ilmtjh_l ) =

and the softkey is pressed,
User List: you can select the desired variable.
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2 Program commands (continued)

The input situation changes, as illustrated in this example:

warFor [ ([ [usernt  =|p=100 )] =]

The numeric input box for the system list and the input box for the long text name are no
longer present. Now, however, you can program complex relationships in the box indicated
(see arrow) in which text can be entered freely.

The result of the user-specific variables together with the freely programmable box must
always give a Boolean expression.

No user list available:

Ifitis not possible to access the user list, a message appears. In this case, the corresponding
user list must be created.

Create user list:
The user-specific list must be created in C:\KRC\RoBOTER\INIT\WAIT_USERLIST.INI.

» More detailed information can be found in the Programming Handbook in the documen-
tation Expert Programming, chapter [Variables and declarations].

Example of the entry of variables in the file WAIT UserList.ini:

The entries Item1 ... ltemx must form an uninter-
rupted sequence. Entries after gaps will no longer
be taken into consideration.

TRUE/FALSE can be used to activate/deactivate
the syntax checking that is carried out when the in-
line form is closed.
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2.4.2 Switching functions

After selecting the menu item “OUT”, a submenu with further options is opened.

Last command

>
Motion >
Moveparams »| | WAIT Out
Logic » ({ WAITFOR PuLse
Analog output »| |Out » L1 SYN Out
Comment »| |[IBUs Segment on/off SvyN PuLse

This menu offers you various switching functions, which are described in detail below.

2.4.2.1 Simple switching function (OUT)
This function sets a selected output to TRUE or FALSE.

When the menu option “OUT” is selected, an inline form is opened in the programming
window for entering the parameters that are required for executing the simple switching

function.

OUT[Hl [Demo | State=|TRUE =]|coNT ]

Box name Function Range of values

1 Output 1...1024

Demo Long text Name of the input or output
TRUE State TRUE, FALSE

CONT Approximate positioning |““, CONT

It is possible to abort programming of the switching function at any time by pressing the soft-
key “Cmd. Abort” or the “ESC” key. The command will not be saved in this case.

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

Pressing the softkey “PULSE” switches immediately to programming of the simple pulse
function. This cancels programming of the simple switching function.

Pressing the softkey “SYNOUT” switches immediately to programming of a path-dependent
switching function. This cancels programming of the simple switching function.

The long text belonging to the corresponding output can be modified by pressing the
“Longtext” softkey. This option is not available below the user group “Expert”.
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2 Program commands (continued)

ouTH

State

TRUE

Caont

COMT

Move the cursor to the input box “OUT”. The assignment of the status key at
the bottom right of the display changes. Using the numeric keypad, specify
the output that is to be set. It is also possible to change the value shown in
the input box using the status key.

oUT[ll [Deme  State=|TRUE ~|[conT =]

The long text of the output can be modified in the next input box. To do so,
the user group “Expert” must be active. Press the “Longtext” softkey and
enter the desired name.

outl1 /I State=[TRUE ~I[cONT ]

Move the cursor to the input box “State”. The assignment of the status key
at the bottom right of the display changes. With this status key, you can
specify the state to which the selected output is to be set.

0UT[ [Demo State=[TRUE |

CONT 7|

FALSE

Move the cursor to the input box “CONT”. The assignment of the status key
at the bottom right of the display changes. If you set “CONT”, the output is
set with the advance run pointer. If “CONT” is not selected, the output is set
with the main run pointer, i.e. as soon as the advance run pointer reaches this
function, it is stopped until the main run pointer has also reached this function.

oUT[1 [Demo State=|TRUE =|[conT =]

o

Now press the softkey “Cmd OK” or the Enter key. The command is now fully programmed

and inserted.
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2.4.2.2 Simple pulse function (PULSE)

This function sets a selected output to TRUE/FALSE for the duration of a defined pulse time.

When the menu option “PULSE” is selected, an inline form is opened in the programming
window for entering the parameters that are required for executing the simple pulse function.

PULSE[[l[Demo | State=|TRUE [=||cONT 7] Time=[0.1 sec

Box name Function Range of values

1 Output 1...1024

Demo Long text Name of the input or output
TRUE State TRUE, FALSE

CONT Approximate positioning |“”, CONT

0.1 Length of the pulse 0.1..3s

It is possible to abort programming of the pulse function at any time by pressing the softkey
“Cmd. Abort” or the “ESC” key. The command will not be saved in this case.

Pressing the softkey “OUT” switches immediately to programming of the simple switching
function. This cancels programming of the simple pulse function.

Pressing the softkey “SYNPULSE” switches immediately to programming of the
path-dependent pulse function. This cancels programming of the simple pulse function.

The long text belonging to the corresponding output can be modified by pressing the
“Longtext” softkey. This option is not available below the user group “Expert”.

OuTH# Move the cursor to the input box “PULSE”. The assignment of the status key
A at the bottom right of the display changes. Using the numeric keypad, specify
1 the output that is to be set. It is also possible to change the value shown in

the input box using the status key.

PULSE[ [Demo_ State=[TrUE =][conT =] Time=[0.1 sec

The long text of the output can be modified in the next input box. To do so,
the user group “Expert” must be active. Press the “Longtext” softkey and
enter the desired name.

PULSE[1 [ State=|TRUE =||cONT =] Time=[0.1 sec

Shate Move the cursor to the input box “State”. The assignment of the status key
A at the bottom right of the display changes. With this status key, you can
TRUE specify the state to which the selected output is to be set.

PULSE[1 [Demo  State=|TRUE =]{cONT =] Time=[0.1 sec

Cont Move the cursor to the input box “CONT”. The assignment of the status key
A at the bottom right of the display changes. If you set “CONT”, the function is
CONT executed when reached by the advance run pointer. If “CONT” is not selected,

the function is executed when the main run pointer arrives, i.e. as soon as the
advance run pointer reaches this function, it is stopped until the main run
pointer has also reached this function.
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2 Program commands (continued)

PULSE[1 [Demo State=|TRUE ~||conT | Time=[0.1 sec

o

Tie Move the cursor to the input box “Time”. The assignment of the status key at

Ly the bottom right of the display changes. You can set the length of the pulse

01 to between 0.1 and 3 seconds using this status key. The increment is 0.1
seconds.

‘F‘ULSE|1_|Demu State=|THUE j|CONT j Time=|Msec

Now press the softkey “Cmd OK” or the Enter key. The command is now fully programmed
and inserted.

2.4.2.3 Path-dependent switching function (SYN OUT)

After selecting the menu option “SYN OUT”, the inline form for entering the parameters that
are required for executing the path-dependent switching function is opened in the program
window.

SYN OUT[[ [Deme  State=[TRUE =] at|sTART =] Delay=[0 ms

Box name Function Range of values

1 Output 1...1024

Demo Long text Name of the input or output
TRUE State TRUE, FALSE

START Time at which the switch- | START, END, PATH

ing function is executed

Distance from the end |-2000 ... 2000 mm
point at which the output
is set *1)

0 Delay of the switching [-1000 ... 1000 ms
action

*1) Only available if “PATH” is selected as the start option

It is possible to abort programming of the switching function at any time by pressing the soft-
key “Cmd. Abort” or the “ESC” key. The command will not be inserted in this case.

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

Pressing the softkey “SYNPULSE” switches immediately to programming of the
path-dependent pulse function. Programming of the path-dependent switching function is
canceled first.

Pressing the softkey “OUT” switches immediately to programming of the simple switching
function. Programming of the path-dependent switching function is canceled first.

The long text belonging to the corresponding output can be modified by pressing the
“Longtext” softkey. This option is not available below the user group “Expert”.
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Move the cursor to the input box “SYN OUT”. Using the numeric keypad,
specify the output that is to be set. It is also possible to change the value
shown in the input box using the status key.

SYN OUT[[ [Deme  State=[TRUE =] at|sTART =] Delay=[0 ms

The long text of the output can be modified in the next input box. To do so,
the user group “Expert” must be active. Press the “Longtext” softkey and
enter the desired name.

SYN OUT(1 IS State=|TRUE x| at|START 7] Delay=[0 ms

Move the cursor to the input box “State”. The assignment of the status key
at the bottom right of the display changes. With this status key, you can
specify the state to which the selected output is to be set.

SN OUT[1 [Demo  State=[TRUE =] atsTaRT =] Delay=[0 ms |

FALSE

Move the cursor to the input box “at”. The assignment of the status key at the
bottom right of the display changes. With this status key, you can specify the
point of the path segment at which the selected output is to be set.

SYN OUT[1 [Demo  State=| TRUE | at|sTART =] Delay=[0 ms

Move the cursor to the input box “Delay”. The assignment of the status key
at the bottom right of the display changes. With this status key, you can shift
the time at which the selected output is to be set, by any amount between the
start and end points of the path segment. The increment is 1 ms. You can also
enter this value using the numeric keypad.

‘SYN ouT|1 [Demo  State=|TRUE x| afsTART *| Delay=[l] ms

If, on the other hand, you want to set the output in relation to the path, you
must select the option “PATH” in the input box “at”.

SYN 0UT[1 [Demo | State=|TRUE -] Pﬁﬁ?\;lu_mm Delay=[1 ms
SNRT

An additional input box then appears in the inline form in which you can
specify the distance from the end point at which the output should be set. If,
for example, you want the output to be set between the start point and the end
point, you must enter a value with a negative sign.

The current value of the variable $DIST_NEXT can be displayed and altered by means of
the menu function “Monitor - Variable - Single”.

The motion commands (type: LIN) before and after the SYN OUT function are important for
determining locally the start and end points and the points along the path.
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2 Program commands (continued)

= Case 1: the start point and end point are exact positioning points

Program: tart

LIN P Sta s

SYN OUT i

LIN P2 P1 | P2

- " END
PATH

= Case 2: the start point is approximated, the end point is an exact positioning point

Program: p2
LIN P1 P .

LIN P2 CONT
SYN OUT
LIN P3

Start

END
P3  PATH

= Case 3: the end point is approximated, the start point is an exact positioning point

Program: Start P1
LIN P1

SYN OUT

LIN P2 CONT +
LIN P3

P3

= Case 4: the start point and end point are approximated

Program: Start P1
LIN P1

SYN OUT

LIN P2 CONT +
LIN P3

P3
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Example adhesive application:

An adhesive gun is to start applying adhesive at a certain point on the workpiece. For this
purpose the command SYN OUT is set. When output 1= TRUE, the adhesive gun is
activated. PATH=10 mm defines the point at which the adhesive application is to begin. The
adhesive gun itself, however, must be activated approximately 15 ms earlier, as a certain
advance time is required before the adhesive begins to flow. The delay time is thus set to

-15 ms.
1 INI
2 PTP HOHWE Uel= 188 % DEFAULT
3 PTPF P1 VUel= 1688 % PDAT1 Tool[1]:Standard Base[8]
4 LIN P2 CONT Uel= 2 mfs CPDAT1 Tool[1]:3tandard Base[@]
L _SYN OUT 1 '"#Ausgang' State= TRUE PATH = 18 mm Delay= -15 ms
6 LIN P3 CONT Uel= 2 mf/s GPDATZ Tool[1]:5tandard Base[ @]
Fi LIN P4 Uel= 2 mfs CPDAT3 Tool[1]:Standard Base[d]
8 PTP HOHME Vel= 188 % DEFAULT
Extract from the illustration T

relating to “case 4”

Output 1 is set to TRUE
at this point

P4—>
P3e

Adhesive application

Now press the softkey “Cmd OK” or the Enter key. The command is now fully programmed
and inserted.

2.4.2.4 Path-dependent pulse function (SYN PULSE)

When the menu option “SYN PULSE” is selected, an inline form is opened in the
programming window for entering the parameters that are required for executing the path-
dependent pulse function.

SYN PULSE[] [Demo State=|[TRUE =] Time=[0.1 sec at/sTART x| Delay=[0 ms
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2 Program commands (continued)
|

The assignment of the softkey bar changes at the same time:

Box name Function Range of values

1 Output 1...1024

Demo Long text Name of the input or output
TRUE State TRUE, FALSE

0.1 Pulse duration 0.1..3s

START Time at which the pulse | START, END, PATH

function is executed

Distance from the end |-2000 ... 2000 mm
point at which the output
is set *1)

0 Delay of the pulse func- | -1000 ... 1000 ms
tion

*1) Only available if “PATH” is selected as the start option

It is possible to abort programming of the pulse function at any time by pressing the softkey
“Cmd. Abort” or the “ESC” key. The command will not be saved in this case.

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

Pressing the softkey “SYNOUT” switches immediately to programming of the path-depen-
dent switching function. This cancels programming of the path-dependent pulse function.

Pressing the softkey “PULSE” switches immediately to programming of the simple pulse
function. This cancels programming of the path-dependent pulse function.

The long text belonging to the corresponding output can be modified by pressing the “Long-
text” softkey. This option is not available below the user group “Expert”.

OuTH# Move the cursor to the input box “SYN PULSE”. The assignment of the status
A key at the bottom right of the display changes. Using the numeric keypad,
1 specify the output that is to be set. It is also possible to change the value

shown in the input box using the status key.

SN FULSEIHlDr.mn Sta1e=|TFlUE j Time=|ﬁsec atlSTAFlTj Dtlay=|l]_ ms

The long text of the output can be modified in the next input box. To do so,
the user group “Expert” must be active. Press the “Longtext” softkey and
enter the desired name.

oN PULSEITM State=|TF{UE j Time=|ﬁ SEC at|ST,AHTj Delay=|l]_ms

Shate Move the cursor to the input box “State”. The assignment of the status key
A atthe bottom right of the display changes. With this status key, you can switch
TRUE between the states to which the selected output can be set.

8N PULSE[1 [Demo | State=[TRUE =] Time=[0.1 sec at|START =] Delay=[0 ms |

FALSE
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Move the cursor to the input box “Time”. The assignment of the status key at
the bottom right of the display changes. You can set the length of the pulse
within the range of 0.1 to 3 seconds using this status key. The increment is
0.1 seconds. You can also enter the value using the numeric keypad.

SYN PULSEITlDemu Slate=|THUE j Time=|Mse[: allSTAF{Tj Delay=|l]_ms

Move the cursor to the input box “at”. The assignment of the status key at the
bottom right of the display changes. With this status key, you can specify the
point of the path segment at which the selected output is to be set.

Move the cursor to the input box “Delay”. The assignment of the status key
at the bottom right of the display changes. With this status key, you can shift
the time at which the selected output is to be set, by any amount between the
start and end points of the path segment. The increment is 1 ms. You can also
enter the value using the numeric keypad.

‘SYN PULSE[1 [Demo State=|TFlUE i Time=|ﬁsec atlSTAFlTj Delay=|ﬂms |

If, on the other hand, you want to set the output in relation to the path, you
must select the option “PATH” in the input box “at”.

SYN PULSE[1 [Demo State=|TRUE =] Time=[0.1 sec/PATH j@elawlﬂ_

ms START

END

An additional input box then appears in the inline form in which you can specify the distance
from the end point at which the output should be set. If, for example, you want the output to
be set between the start point and the end point, you must enter a negative value.

The motion commands (type: LIN and CIRC) before and after the SYN PULSE function are
important for determining locally the start and end points and the points along the path.
Compare cases 1 to 4 for the previous function SYN OUT!

Now press the softkey “Cmd OK” or the Enter key. The command is now fully programmed

and inserted.
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2 Program commands (continued)

2.4.3 Coupling and decoupling an Interbus segment (IBUS Segment on/off)

When the menu option “IBUS Segment on/off” is selected, the inline form for programming
the coupling and decoupling of the INTERBUS segment is opened in the programming
window.

IBUS

Box name Function Range of values
OFF Coupling and decou- ON, OFF
pling an IBus segment

It is possible to abort programming of this function at any time by pressing the softkey “Cmd
Abort” or the “ESC” key. The command will not be saved in this case.

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

Pressing the softkey “Motion” switches immediately to programming of motion instructions.
Programming of the function is thereby canceled.

Pressing the softkey “WAIT” switches immediately to programming of the wait functions.
Programming of the function is thereby canceled.

Pressing the softkey “Comment” switches immediately to programming of a comment line.
Programming of the function is thereby canceled.

Pressing the softkey “WAIT FOR” switches immediately to programming of the wait
functions. Programming of the function is thereby canceled.

ChD By pres_sing the status key “CMD”, you can switch between coupling and
A decoupling of the INTERBUS.
OFF

Now press the softkey “Cmd OK” or the Enter key. The command is now fully programmed
and inserted.
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2.5 Analog output

The eight analog outputs of the robot controller are set under program control using this
function.

Programming

INT
FTF HOME ‘Wel= 100 % DEFAULT
FTF HOME ‘Wel= 100 % DEFAULT
END

m & W M

Pay attention to the position of the edit cursor. The next program line created by you will be
inserted as a new line after the cursor.

Commands Last command >
Motion >
Moveparams >
Logic >
Analog output » — Static
Comment >| | Dynamic

2.5.1 Static

This option is used to set an analog output with a fixed value. After selecting the menu option,
the inline form for entering the necessary values is opened in the program window.

ANOUT|cHANNEL 1=] =[1T

Box name Function Range of values
CHANNEL 1 Analog output 1..32
0 Output voltage 0..1

”»

If the program window is in focus, the various input windows can be selected using the “|
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

It is possible to abort programming of the function at any time by pressing the softkey “Cmd.
Abort” or the “ESC” key. The command will not be inserted in this case.
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2 Program commands (continued)

Move the cursor to the left-hand input box. The assignment of the status key
at the bottom right of the display changes. Here you can specify which of the
32 analog outputs you want to set.

CHANNEL 4 |~

Yalue Move the cursor to the next input box, here “0”. The assignment of the status

L key at the bottom right of the display changes. Using the numeric keypad,

0. enter the value the analog output should take. Here, it is also possible to
change the value shown in the input box using the status key. The increment
is 10 mV.

lsnout]cHanneL 1] =

Finally, press the softkey “Cmd OK” or the Enter key. The command line is then inserted into
the program.

2.5.2 Dynamic

This option is used to set an analog output depending on the velocity or technology. After
selecting the menu option, the inline form for entering the necessary values is opened in the
program window.

ANOUT|ON ~|[cHANNEL 1|=[1 #[vEL AcT =] offset=[0 Delay=[1] [sec]

Box name Function Range of values

ON Switching simulation mode | ON, OFF
on and off

CHANNEL 1 Analog output 1..32

1 Multiplier 0..10

VEL ACT Velocity or technology VEL ACT, TECHVALI1 ... TECHVAL6
parameters

0 Offset voltage -1...1

0 Delay -0.2..05s

If the program window is in focus, the various input windows can be selected using the “|”
and “1” arrow keys. The window that is currently selected is highlighted by a color
background.

The program window can be activated by repeatedly pressing the “Window selection” key
until the entire window is highlighted in color.

It is possible to abort programming of the function at any time by pressing the softkey “Cmd.
Abort” or the “ESC” key. The command will not be inserted in this case.
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On0ff Move the cursor to the left-hand input box. The assignment of the status key
WA at the bottom right of the display changes. Here you can specify whether you
aM wish to switch the analog output on or off.

NoUT[on =][cHannEL 1=]=1 ¥veL acT =] Offset=[0 Delay=[0 [sec]
)

OFF

Move the cursor to the next input box, here “Channel 1”. The assignment of
the status key at the bottom right of the display changes. Here you can specify
which of the eight analog outputs you want to set or reset.

ANOUT|[oN =][cHANNEL 1 =]=[1 #[vEL acT =] Offset=[0 Delay=[0[seq]
e

CHANMNEL_2
CHANNEL 3
CHANNEL 4 ~
Factar Move the cursor to the next input box, here “1”. The assignment of the status
LV key at the bottom right of the display changes. Using the numeric keypad,
1 enter the factor by which the corresponding velocity/technology parameters

are to be multiplied. Here, it is also possible to change the value shown in the
input box using the status key. The increment is 0.05.

lsnout[on =l[cHanNEL 1=]=[T*[veL acT =] offset=[0 Delay=[0 [sec]

Move the cursor to the next input box, here “VEL_ACT”. The assignment of
the status key at the bottom right of the display changes. Here you can specify
the velocitytechnology parameters with which the selected analog output is
to be combined.

lsnoutfon =lfcHANNEL 1=]=[17[vEL AcT =] Offset=[0 Delay=[0 [seq]

Y

TECHVALI1]

TECHVAL?] =

TECHVAL 3] =
Off zet Move the cursor to the next input box, here “Offset”. The assignment of the
LV status key at the bottom right of the display changes. Using the numeric
0 keypad, enter the value of the offset voltage for the selected analog output.

Here, it is also possible to change the value shown in the input box using the
status key. The increment is 100 mV.

lanoutfon =][cHannEL 1=]=[7#veL acT =] offset=]l] Delay=[0 [sec]

Off zet Move the cursor to the next input box, here “Delay”. The assignment of the
LV status key at the bottom right of the display changes. Using the numeric
0 keypad, enter a delay value. Here, it is also possible to change the value

shown in the input box using the status key. The increment is 1/100 seconds.

P-NOUTION =llcHanneL 1=]=[ #[veL acT =] offset=]o Delay=[l] [sec]

Finally, press the softkey “Cmd OK” or the Enter key. The command line is then inserted into
the program.
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2 Program commands (continued)

2.6 Comment

For the purpose of giving your programs a clearer structure, comment lines should be
inserted containing texts explaining the program modules.

To do so, place the edit cursor one line above the position where you want to insert the
comment line.

Commands Last command >
Motion >
Moveparams >
Logic >
Analog output »| | Normal
Comment » — Stamp

You can now select one of the comment types “Normal” or “Stamp”.

2.6.1 Normal

Using the command “Normal”, you can insert a comment line containing any text into your
program. A semicolon (;) will automatically be inserted at the beginning of the comment line.

i [any text

Press the softkey “Cmd. Abort” to discard your entries and close the inline form without in-
serting a comment line into the program listing.

You can switch to the inline form for the stamp directly by using the softkey “Stamp”.
If you would like to enter a different text, you can delete the old entry by means of the softkey

“New text”.
Use the softkey “Cmd OK” to terminate your entry, close the inline form and insert the com-
ment line.

1 IMI

z FTF HOME Vel= 100 % DEFLTLT

3 : beliebiger Text

4  PTF HOME Wel= 100 % DEFAULT

5  END

When the “Comment” function is selected again, the string entered previously is offered
as a default text in the inline form.

_________________________________________________________________________________________________________________________________________________|]
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2.6.2 Stamp
You can also insert a stamp in your program. In this instance, it is a comment line with the
time and date added. A semicolon (;) is automatically inserted at the beginning of the line in
this case as well.
|; 7.2.9715:03 NAME: |Uger CHANGES: | any text
§ U Use this type of comment to document changes to programs.
g

You can enter your name in the first input box after NAME. Enter an abbreviation for the
change that has been made in the second box after CHANGES.

Press the softkey “Cmd. Abort” to discard your entries and close the inline form without in-
serting a comment line into the program listing.

You can switch to the inline form for a normal comment directly by using the softkey “Normal”.

By pressing the softkey “New time”, the new system time and date are entered into the inline
form.

If you would like to enter a different name, the previous entry can be deleted by pressing the
softkey “New time”.

If you want to enter something else after CHANGES, press the softkey “New text”. This de-
letes the previous entry and a new text can now be entered.

Use the softkey “Cmd OK” to terminate your entry, close the inline form and insert the com-

ment line.
1 INT
2 FTF HOME ‘WVel= 100 % DEFATILT
3 p 7.2.97 15:25 NAME: Tsexr CHANGES: beliebiger Text
4 FTF HOME ‘WVel= 100 % DEFATILT
= END

When the “Comment” function is selected again, the string entered previously is offered
as a default text in the inline form.

2.6.3 Deleting a comment

Use the arrow keys “1” or “|” to move the edit cursor to the line you want to delete.

[Program > Delete]
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Analog output, 46

Approximate positioning, 14

Approximation distance, 18, 22, 24, 27, 29
at, 40, 44

CIRC, 14, 26

CIRC motion with approximate positioning, 26
CIRC motion with exact positioning, 26
Circular motion, 26

Close editor, 11

CMD, 45

Comment, 45, 49

CONT, 14, 18, 19, 22, 23, 27, 28, 37, 38
CPDAT1, 22

D
Delay, 40, 44
Delay value, 48
Delete, 11

Deleting a comment line, 50
Deleting a program, 6
Duplicate, 6

Edit cursor, 14, 46
Editing, 7
Exact positioning, 14, 21

Find, 11
Full circle, 29

IBUS Segment on/off, 45
Infinitely rotating axes, 15

Last command, 13
LIN, 14, 21
LIN motion with approximate positioning, 21

R

LIN motions with exact positioning, 21
Loading and saving programs, 6
Logic, 30

Long text, 36, 38, 39, 43

Motion, 14, 45

Motion commands, 14
Motion parameters, 30
Motion programming, 14

New name, 50
New text, 49, 50
New time, 50
Normal, 49, 50

Offset voltage, 48

Open, 7

Orientation, 21, 26

Orientation control, 22, 24, 27, 29
OUT, 36, 37, 38, 39

PATH, 40, 44

PDAT1, 18, 27

Program, 5

Program creation, 5

Program editor, 11

Programming, 30, 46

Programming a LIN motion, 22
Programming a PTP motion, 18

PTP, 14, 17

PTP motion with approximate positioning, 17
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PULSE, 36, 38, 43

Robot coordinates, 20, 25, 29
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