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3 Oscilloscope

The submenu “Oscilloscope” contains the two additional menu items “Show” and
“Configure”.

Using the menu key “Monitor”, open first the submenu “Diagnosis” and then the menu
“Oscilloscope”. The following submenu is displayed:

3.1 “Show” function

Saved traces can be viewed and analyzed with this function.

A window is opened on the display. All of the files which are saved in the directory
C:\PROGRAM FILES\KRC\TRACE and which have the extension TRC are displayed here.

3.1.1 File selection

The desired file can be selected using the arrow keys. The name of the selected file will be
indicated by a color background. Move the cursor to a file having the end digit 1. It contains
data from the digital servoelectronics DSE.

After selecting this file, please press the softkey “Ok”.

A new window is opened.

3.1.2 The oscilloscope display

The contents of your screen should now look similar to those below. However, you have
probably recorded other data with a different configuration. For this reason, the individual
curves also have different forms and different colors on your screen.
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Red
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Active color: Blue

More detailed information about the curves can be found in the upper part of the display. The
color, the assigned variable, the unit of measurement and the scale of the display are listed
in sequence for each curve.

The left bar (vertical) shows values which, when multiplied by the scale of the display, repre-
sent the value of a curve at a point in time that is shown below on the time axis (horizontal).

If signals from the controller’s inputs and outputs are displayed, the left bar (vertical) also
contains numbers as placeholders for the number of the selected inputs or outputs.

Inputs or outputs are only displayed while they have the value “TRUE” (as long as an
input or output has the value “FALSE”, you will only see a broken gray line).

White

Active color: White

Red

The “active” color is permanently displayed at the bottom left of the screen.

You can “move” through the entire trace by using the arrrow keys.

You can exit the display function again at any time by pressing the softkey “Close”.
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3.1.3 The information window

Now first press the softkey “Info”. A window is opened displaying further information about
the individual curves. The information window appears as follows for the example given
above:

The color and the number of each curve are displayed in the first column.

The second column specifies the file from which the data for the curve have been read.

You can see the channel to which the curve has been assigned and the variable that it repre-
sents in the columns “Channel” and “Name”.

The name of the color of the curve is displayed in the column “Color”.

The last column indicates whether the curve is displayed or not.

Now press the softkey “Info” again. The window is closed. You can switch between the two
functions by using this softkey.

3.1.4 The softkey bar

Let us now turn to the softkey bar. It has four levels in the function “Show”.

You can switch between these four levels by using the softkey “===>”.

3.1.5 The color softkeys

To make it as easy as possible to read the display, a maximum of eight different colors (blue,
green, white, red, magenta, brown, yellow and cyan) are shown.

Curves can be displayed or removed on the basis of their colors with the aid of the color soft-
keys. This is done quite simply by pressing the appropriate color softkey.

Please remove the blue curve by pressing the softkey “Blue” once. Then open the informa-
tion window. Reminder: To do so, press the softkey “Info”.
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Your action has been registered in the last column (far right). “Visible” now has the value “No”
for the blue curve.

Now close the information window again and then make the blue curve visible once more.
To do so, press the color softkey “Blue” again.

If you press color softkeys while the information window is open, color assignments will be
cancelled. The procedure for recovering cancelled color assignments is described in Sec-
tion 3.6.
Certain graphs can also be removed by selecting the desired graph in the information win-
dow and pressing the ”Enter” key. More detailed information on this can be found in Section
3.7.

3.1.6 The zoom function

Press the softkey “===>” repeatedly until the zoom functions appear in the softkey bar.

When the softkey “Zoom” is pressed, a white cross about five millimeters high appears in the
middle of the window. This can be moved about the entire windowusing thearrow keys. Move
it to the position of your choice and then press the Enter key. The point that is currently selec-
ted represents a corner point of the zoom window, which must now be expanded using the
arrow keys. Include everything that you want enlarged in this zoom window and then press
the Enter key again. The contents of the zoom window will then be enlarged on the display.

To undo zooming, please press the softkey “Unzoom”.

3.1.7 The scaling function

In the display, you are able to increase or reduce the amplitude of individual curves.

To do so, press the softkey “Channel” until the color of the desired curve is active. The active
color is permanently displayed at the bottom left of the window.

Now observe what changes occur when you press the keys “M” or “N” in the ASCII alphabetic
keypad.

Pressing the key “N” in the ASCII alphabetic keypad gradually increases the amplitude.

Pressing the key “M” in the ASCII alphabetic keypad gradually decreases the amplitude.

By using this function, it is also possible to clearly display curves which only have a small
deflection or which are hidden by other curves.

The current scale is given in the top area of the display.

N
M
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3.1.8 The r.m.s. value function

In order to determine the value that a curve represents during a certain period of time as ea-
sily as possible, the r.m.s. value function has been integrated.

To determine the r.m.s. value, you must press the softkey “Channel” to select the color used
by the curve that is to be evaluated. The active color is permanently displayed at the bottom
left of the window.

Active color: Blue

Then press the softkey “RMS”. A vertical white line with the label “Evaluation of RMS” is
displayed in the window.

Blue
White

Magenta
Yellow

Green
Red

Brown
Cyan

Active color: Magenta

Evaluation of RMS

Now move this line to the start point of your r.m.s. value evaluation using the “�” and “�”
arrow keys and then press the Enter key.

You can now use the “�” and “�” arrow keys to define a sort of “measuring range”, which
is displayed as a white box.
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Active color: Magenta

Evaluation of RMS

After pressing the Enter key, the result of the evaluation is displayed in the window.

Should the text that is displayed be hidden by other curves and thus cannot be read,
simply remove the other curves for the time being. Reminder: To do so, use the color
softkeys.

To end the function “RMS”, please press the softkey “RMS” again.

If you press the softkey “Close” instead, the entire display function will be ended.

3.2 Printing

If you would like to print out the contents of the screen, please press the softkey “Print”.

The screen is printed on the current default printer of the operating system. The printer
should be set to “Landscape”.
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3.3 The cursor functions

Press the softkey “===>” repeatedly until the cursor functions appear in the softkey bar.

You are able to place two vertical and two horizontal lines (cursors) inside the window with
these functions. This enables you to determine the value that a curve represented at a certain
time quite easily.

Press the softkey “Channel” until the color of the desired curve is active. The active color is
permanently displayed at the bottom left of the window.

Active color: Blue

If you then press the softkey “VCursor1”, a vertical white line (cursor) is displayed in the
window.

Active color: Magenta

The value that the selected curve had at the time where the cursor is currently positioned
is displayed at the top left of the window. When inputs or outputs are displayed, the bit pattern
of the selected input or output group is shown here.
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Active color: Blue

Now move the cursor using the arrow keys and observe how the top left of the display chan-
ges.

Press the softkey “VCursor2”. A second vertical white line (cursor) is displayed in the window.

Active color: Magenta

The values for the second cursor now appear to the right of the display for the first cursor.
When inputs or outputs are displayed, the bit pattern of the selected input or output group
is also shown here. The time difference between these two cursors is displayed on the lef-
thand side.
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These cursors can be removed again by pressing the softkey “VCursor1” or “VCursor2” once
more.

If the softkey “HCursor1” is pressed, a horizontal white line with the label “Function value cur-
sor” will be displayed in the window.

When inputs and outputs are displayed, the function “HCursor” is not suitable for show-
ing the numbers.

Active color: Magenta

Blue
White

Magenta

Green
Red

Brown

The value where the cursor is currently positioned is displayed at the top left of the window.

Now move the cursor using the arrow keys and observe how the top left of the display chan-
ges.

Press the softkey “HCursor2”. A second horizontal white line is displayed in the window.

When inputs and outputs are displayed, the function “HCursor” is not suitable for show-
ing the numbers.
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Active color: Magenta
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White
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The values for the second cursor now appear to the right of the display for the first cursor.
The time difference between these two cursors is displayed on the lefthand side.

These lines can be removed again by pressing the softkeys “HCursor1” or “HCursor2” once
more.

3.4 The filter function

By pressing this softkey, you can switch on a software filter which “smooths” the displayed
curves. This filter is switched off again by pressing this softkey once more.

unfiltered filtered
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3.5 Superposing traces

To allow you to compare data from different traces with each other, the function “TraceFile2”
has been integrated.

To use this function, please open the menu by means of the menu key “Monitor”. Then select
“Diagnosis”. The following display appears:

Tool definition

As you want to use the oscilloscope function “Show” to view traces that have already been
saved, please confirm the offered selection “Oscilloscope”. A further menu is opened, in
which you also confirm the offered selection “Show” again.

A window is opened on the display. All of the files which are saved in the directory
C:\PROGRAM FILES\KRC\TRACE and which have the extension TRC are displayed here.

The desired file can be selected using the arrow keys. The name of the selected file will be
indicated by a color background. Move the cursor to a file with, for example, the end digit 3.
Data from the controller’s inputs and outputs are recorded in this file.

After selecting this file, please press the softkey “TraceFile2”.

Now use the arrow keys to move the cursor to a file with the end digit 1, for example. DSE
data are recorded in this file.

After selecting this file, please now press the softkey “Ok”.

In the window, you can now see that the contents of these two traces are superposed on each
other.
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Active color: Magenta

White
Magenta

GreenRed

3.6 Changing color assignments

The color assignments of the individual curves can be changed at any time. To do so, open
the information window by pressing the softkey “Info”.

As an example, we now want to interchange the color assignments of curves 1 (currently still
blue) and 3 (currently still red).

Press the color softkey “Blue” to deactivate the assignment that is valid for the curve.

Move the highlight to the curve with the number 3.

Press the color softkey “Blue” again to assign the color blue (which has just become availa-
ble) to curve 3.

Move the highlight to curve 1, which is currently not assigned a color.

Press the color softkey “Red” here to assign the color red to this curve.

Now close the information window again.
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3.7 Switching curves on and off

It can sometimes be necessary to completely remove individual curves from the display. To
do so, open the information window by pressing the softkey “Info”.

Select the curve that you would like to remove from the display. The curve that is currently
selected is highlighted by a color background. Now press the Enter key.

Now close the information window again.

As you can see, your action has been registered. The deactivated curve is now no longer
displayed.

3.8 Configuration

Before you can record something with the oscilloscope, you must first tell it WHAT and HOW
it is to record. For this purpose, the oscilloscope function offers a range of configuration op-
tions.

A window is opened on the display. Data which characterize the trace in greater detail must
be entered here.

The various input boxes can be selected using the “�” and “�” arrow keys. Then enter the
desired values by means of the keyboard or numeric keypad.
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Use the “�” and “�” arrow keys in selection boxes, which can be identified by the arrow
symbol on the right, to select from the options offered.

If the “Values to record” box is activated (dark blue highlight), you can also change the
channel name by pressing the “�” and “�” arrow keys. A channel name is activated or
deactivated by repeatedly pressing the ”Enter” key.

3.8.1 Name of recording

A file name under which the trace will be saved later can be defined here. Do not use more
than seven characters because a further digit is added to the file name by the system in order
to distinguish different types of trace.

These trace files can be found with the extension TRC in the directory C:\PROGRAM
FILES\KRC\TRACE.

3.8.2 Length of recording

Please enter an integer value here specifying the length of the trace in seconds.

The cycle rate for recording DSE data is 2 ms. 500 data sets are therefore generated in
one second. Please take this volume of data into account when programming the length
of the trace.

3.8.3 Trigger moment

Specify the position in time of the trace in relation to the trigger time in this field. The value
between 0% and 100% that is entered refers to the programmed trace length.

Tr
ig

ge
r

Time

50%

Recording of data from the
trigger time

Recording of data is already started
before the trace is triggered (from 50%
of the programmed trace time)

Recording of data up to the
trigger time

0%

100%

Actual_Velocity
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3.8.4 Trigger value1/Trigger value2

In the field “Trigger value1”, enter the value that triggers the trace when it is undershot. In
the field “Trigger value2”, enter the value that triggers the trace when it is exceeded. This
trigger value is of the data type DOUBLE.

Trigger value 2

Trigger value 1

Trigger

Trigger

Information about data types can be found in the [KRL Reference Guide].

3.8.5 Trace status

The current working status of the oscilloscope can be seen in this box.

Trace status Meaning

#T_WAIT Trace is started and is waiting for the trigger condition. All of the data
before the trace is triggered are recorded.

#TRIGGERED Trace is triggered and runs for as long as specified in the boxes
“Length of recording (sec)” and “Triggermoment”.

#T_END Trace is finished, the data are saved on the hard disk.

3.8.6 DSE (Digital Servoelectronics)

You can select here whether you want to record data from the first DSE or from the second
DSE. If you do not want to record any DSE data and only want to monitor the inputs and out-
puts of the controller, please select here the option “No DSE data”.

Files containing the traces of DSE data are identified by the end digit “1”.
The cycle rate for recording DSE data is 2 ms. 500 data sets are therefore generated
per second.



Diagnostic Software

38 of 46

Diagnose R2.2.8 08.98.00 en

3.8.7 Trigger variable

If you only want to record DSE data, please select here the option “No I/O”.

Otherwise, you can distinguish the previous selection made under “Input / output area” more
clearly here. From the 32 inputs and outputs that you selected previously, you can now have
the first or the last 16 inputs or outputs monitored for the occurrence of the trigger condition.

Files containing data about the status of inputs and outputs are identified by the end
digit 3.
The cycle rate for recording the activities of inputs and outputs is 12 ms. About 85 data
sets are therefore generated per second.

3.8.8 Input / output area

If you only want to record DSE data, please select here the option “inactive”.

The inputs and outputs are each combined into 32--bit groups. You can select here, for
example, whether inputs and outputs 1 to 32 or inputs and outputs 33 to 64, etc., are to be
recorded.

3.8.9 Trigger conditions

In this field, select the condition which, when met, will trigger recording.

Start by user, recording until buffer is full

The recording must be intitiated manually with the softkey “Start”. It continues until
the set recording length has been reached.

Cyclic recording, until user stops

Recording is carried out for the time specified in “Length of recording” before
termination with the softkey “Stop” is recorded.

Trigger on appearance of error

Recording is carried out for the time specified in “Length of recording” around the
appearance of an error that stops the robot system. The location of this period of
time depends on the value set as the trigger moment.

Trigger on start of movement

The recording starts whenever the beginning of a motion instruction is reached or
a motion instruction is being executed. It continues until the set recording length
has been reached. The location of this recording time depends on the value set as
the trigger moment.

Trigger on signal <> value 1

The recording starts as soon as the value of the selected trigger variable is not
equal to the value specified as trigger value 1. It continues until the set recording
length has been reached. The location of this recording time depends on the value
set as the trigger moment.

Trigger on trigger variable = trigger value 1

The recording starts as soon as the value of the selected trigger variable is equal
to the value specified as trigger value 1. It continues until the set recording length
has been reached. The location of this recording time depends on the value set as
the trigger moment.
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Trigger on trigger variable < trigger value 1

The recording starts as soon as the value of the selected trigger variable is less
than the value specified as trigger value 1. It continues until the set recording length
has been reached. The location of this recording time depends on the value set as
the trigger moment.

Trigger on trigger variable > trigger value 1

The recording starts as soon as the value of the selected trigger variable is greater
than the value specified as trigger value 1. It continues until the set recording length
has been reached. The location of this recording time depends on the value set as
the trigger moment.

Trigger on trigger value 1 < trigger variable < trigger value 2

The recording starts as soon as the value of the selected trigger variable is greater
than the value specified as trigger value 1 and less than the value specified as trig-
ger value 2. It continues until the set recording length has been reached. The loca-
tion of this recording time depends on the value set as the trigger moment.

Trigger on clearing filter

This option is intended for our service personnel only.

Trigger variable AND trigger value 1 = trigger value 2

The recording starts as soon as the result of the logical ANDing of the two operands
trigger variable / trigger value 1 is equal to trigger value 2. It continues until the set
recording length has been reached. The location of this recording time depends on
the value set as the trigger moment.

Trigger on DSE error

In this instance, recording is carried out for the time specified in “Length of record-
ing” around the appearance of a hardware error that is signalled by the digital servo-
electronics (e.g. “Command value out of range”, “Cabinet temperature too high”).
The location of this period of time depends on the value set as the trigger moment.

3.9 Values to record
The data from the DSE that are to be recorded are defined in this selection box.

Values to record Meaning

Command Value *1) Command value from the interpolator per position control
cycle

Actual Value *1) Actual value per position control cycle

Following Error *1) Difference between command position and actual position

Command Velocity *1) At the position controller output

Actual Velocity *1) Motor speed

Current *1) At the speed controller output

Motor temperature *1) In increments

Resolver *1) Encoder position

Test_IN_1 This option is intended for our service personnel only.

Test_IN_2 This option is intended for our service personnel only.

Bus_Voltage--PM 1 Power module 1

Bus_Voltage--PM2 Power module 2

*1) For each of the channels 1...8
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After selecting the variable that is to be recorded, the trace can be selected or deselected
by repeatedly pressing the Enter key.

3.9.1 Softkeys

The current configuration is saved by pressing the softkey “Save”. It is then available for
every further recording process.

Recording is started by pressing the softkey “Start”. It begins as soon as the selected trigger
condition is met.

Recording is started manually irrespective of the selected trigger condition by pressing the
softkey “Trigger”.

Recording is stopped by pressing the softkey “Stop”. All of the data that have been recorded
thus far are saved.

The softkey “Monitor” has the same function as the menu key “Monitor” followed by the
submenu “Diagnosis” and the option “Monitor”. Further information can be found in Section
3.1.

The window for configuring the oscilloscope is closed by pressing the softkey “Close”. The
entered values will not be saved.

3.9.2 Examples of traces

As the oscilloscope function with all the configuration and display options is somewhat
complex, we want to introduce you to the use of this tool with the aid of a small example.

Example 1

The:

the command speed of the drive of axis 1,

the actual speed of the drive of axis 1,

the torque of the drive of axis 1

the status of outputs 1 to 16

are to be monitored.

Create a motion program which, amongst other things, moves axis 1 and operates outputs
1 to 16.

Press the menu key “Monitor” and select the option “Diagnosis”. In the submenu which
opens, please confirm the selection “Oscilloscope”. Now select ”Configuration”.

Please leave the default name “TRACE” as it is.

Enter the value “12” in the field “Length of recording (sec)”.

Enter the value “0” in the field “Trigger moment”.

Also enter the value “0” in the fields “Trigger value1” and “Trigger value2”.

Select the first DSE.

Select “$IN[1..32], $OUT[1..32]” in the field “Input / output area”.

Specify “Trigger on start of movement” as the trigger condition.
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Switch on the trace for “Command velocity channel 1”, “Actual velocity channel 1” and
“Torque channel 1” in the field “Values to record”.

Press the softkey “Save”.

Now start the motion program and then press the softkey “Start”.

The command speed, the actual speed and the torque of the drive of axis 1 and the statuses
of inputs 1 to 32 will now be recorded and saved until the data buffer is full and the trace status
changes to #T--END. The files are called TRACE1.trc and TRACE3.trc.
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Example 2

The signals of inputs and outputs 1 to 32 are to be recorded as soon as input 3 takes on
the state “TRUE”.

G Enter a concise name of your choice under “Name of recording”. Make sure that the
length of this name does not exceed seven characters because a digit will later be
added by the system in order to distinguish different types of trace.

G Enter the value 12 in the box “Length of recording”. The recording length will then be
12 seconds.

G Enter the value 0 in the box “Triggermoment”. The data will then be recorded from the
moment input 3 takes on the state “TRUE”.

G Enter the value 4 for input 3 in the boxes “Triggervalue 1” and “Triggervalue 2”.

Why the value 4?

The binary value 100 corresponds to the decimal value 4.

Input 5 4 3 2 1
Signal X
Bit 4 3 2 1 0
Binary 0 0 1 0 0

The decimal value corresponding to an output or input is determined by raising the bit num-
ber to the power of 2.

Select “Trigger variable AND trigger value 1 = trigger value 2” as the trigger condition.

Why this trigger condition?

Input 5 4 3 2 1
Signal X X X
Bit 4 3 2 1 0
Binary 1 0 1 1 0

Binary 1 0 1 1 0 Value of the trigger variable; inputs 2, 3 and 5
set

Binary 0 0 1 0 0 Trigger value 1, decimal: 4

Logical ANDing with

Result of logical operation:

Binary 0 0 1 0 0 Trigger value 2, decimal: 4

G Select “No DSE data” in the DSE data box.

G Select the first input group ($IN[x..x+15]) as the trigger variable.

G Select the first 32--bit group ($IN[1..32], $OUT[1..32]) in the box “Input / output area”.

G Now save the configuration by pressing the softkey “Save”, then activate the data re-
cording process by means of the softkey “Start”.
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Input 3 will now be monitored for occurrence of the trigger condition. The message
“#T_WAIT” is displayed in the box “Trace--status”. This message changes to “#TRIG-
GERED” as soon as the trigger condition is fulfilled. The signals of inputs and outputs 1 to
32 will be recorded for 12 seconds from this moment onwards.

Example 3

A robot program branches to various subprograms depending on how thePLC sets specific
signals. In a certain, unknown situation, the program branches to the subprogram
“SP55.SRC”, which is not desired in this configuration, however.

For the purpose of checking the I/O communication of the robot program with the PLC in this
situation, an unassigned output (e.g. output 32) can be set in the subprogram SP55 and reset
again on quitting the subprogram.

A trace can now be triggered at this output and the recorded sequence of events saved.

G Enter a concise name of your choice under “Name of recording”. Make sure that the
length of this name does not exceed seven characters because a digit will later be
added by the system in order to distinguish different types of trace.

G Enter the value 10 in the box “Length of recording”. The recording length will then be
10 seconds.

G Enter the value 90 in the box “Triggermoment” as it is primarily the pre--event history
that is of interest here. Recording of the data will then already start 90% of the recording
length (9 seconds in this example) before the trigger moment. The recording will overlap
the trigger moment by 1 second in this instance.

G Enter the value 32768 for input 32 in the boxes “Triggervalue 1” and “Triggervalue 2”.

Why the value 32768?

The binary value I000 0000 0000 0000 of data word 2 corresponds to the decimal value
32768.

Input 34 33 32 31 30 ... 19 18 17 16 15 14 ... 3 2 1
Signal X ... ...

Data word 3 2 1

Bit 1 0 15 14 13 ... 2 1 0 15 14 13 ... 2 1 0
Binary 0 0 1 0 0 ... 0 0 0 0 0 0 ... 0 0 0

The decimal value corresponding to an output or input is determined by raising the bit num-
ber to the power of 2.

Select “Trigger variable AND trigger value 1 = trigger value 2” as the trigger condition.
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Why this trigger condition?

Input 34 33 32 31 30 ... 19 18 17 16 15 14 ... 3 2 1
Signal X ... ...

Binary 0 0 1 0 0 ... Trigger value 1, decimal: 32768

Logical ANDing with

Result of logical operation:

Binary 0 0 1 0 0 ... Trigger value 2, decimal: 32768

Bit 1 0 15 14 13 ... 2 1 0 15 14 13 ... 2 1 0
Binary 0 0 1 0 0 ... 0 0 0 0 0 0 ... 0 0 0

Binary 0 0 1 0 0 ... Value of trigger variable; inputs 2, 3 and 32 set

G Select “No DSE data” in the DSE data box.

G Then select the last output group ($OUT[x+16..x+31]) as the trigger variable.

G Select the first 32--bit group ($IN[1..32], $OUT[1..32]) in the box “Input / output area”.

G Now save the configuration by pressing the softkey “Save”, then activate the data re-
cording process by means of the softkey “Start”.

Output “17” will now be monitored with regard to this trigger condition. The message
“#T_WAIT” is displayed in the box “Trace--status”. This message changes to “#TRIG-
GERED” when the trigger condition is fulfilled. The signals of inputs and outputs 1 to 32 will
be recorded for 10 seconds from this moment onwards.
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Example 4

You discover that a robot program always stops at night because an error occurs in the I/O
communication with the PLC. It cannot be determined whether this error is caused by the
PLC program or the robot program since nothing is known about the incorrect communica-
tion at this point.

It is possible for the oscilloscope function to be started in the KRL robot program before this
situation and to be ended after it. The data are overwritten every time the program is correctly
executed. If the motion program is interrupted by an error message, however, the last trace
is saved and the error can be analyzed with the aid of the recorded data.

G Enter a concise name of your choice under “Name of recording”. Make sure that the
length of this name does not exceed seven characters.

G Enter a value in the box “Length of recording” taking into account the time for commu-
nication between the robot and the PLC.

G Enter the value 0 in the boxes “Triggermoment”, “Triggervalue 1” and “Triggervalue 2”.

G Select the option ”Start by user, recording until buffer is full” as the trigger condition.

G Select “No DSE data” in the DSE data box.

G Then select “No E/A” as the trigger variable.

G Select the first 32--bit group ($IN[1..32], $OUT[1..32]) in the box “Input / output area”.

G Now save the configuration by means of the softkey “Save”, and quit the oscilloscope
function by pressing the softkey “Close”.

G Insert the following lines into the KRL program before the selected program section in
order to start the trace:

$TRACE.MODE=#T_START

REPEAT

UNTIL $TRACE.STATE == #T_WAIT

Insert the following lines into the KRL program after the selected program section in order
to stop the trace:

$TRACE.MODE=#T_END

REPEAT

UNTIL $TRACE.STATE == #T_END

These changes can only be made at the expert level.
As soon as the error has been located, these instructions must be removed from the pro-
gram again.
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