
















Graphing Spectrogram

Spectrogram

The Spectrogram is available for all the applications.

It is a 3-dimensional plot with Frequency along the X axis, Time along the Y axis, and the Amplitude of the
point shown by the brightness of the color. The points with the highest amplitude are plotted in red and the
points with lowest amplitude are plotted in blue. The color palette containing the color grading is shown
on the right of the plot. The palette also shows the highest amplitude values present in the spectrogram.

The frame size can be selected to specify the chunk size to be used while plotting the frequency
spectrogram. On clicking the Refresh button, the spectrogram is re-plotted based on the chunk size.
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Graphing FFT of Coherent Pulse Interval

FFT of Coherent Pulse Interval

The FFT of Coherent Pulse Interval (CPI) is available only for the radar application. It is a 3-dimensional
plot with Frequency on X axis, Time on Y axis, and Amplitude on Z axis. This plot gives a 3-dimensional
representation of a radar pulse. The number of pulse repeats must be greater than four for plotting the
coherent pulse interval (CPI) of a pulse. The pulse should have no impairments or modulation specified.
This plot is only applicable for IQ waveforms and not IF/RF waveforms.
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Reference Error Messages for AWG70000

Error Messages for AWG70000

Error message Possible solution

Not connected to any AWG

Please check the instrument connection

Check instrument connection and operation.

Please select an AWG to transfer the waveform to Select the AWG channel.

Check instrument connection and operation.

Unable to communicate with AWG

Please check the instrument connection

Check instrument connection and operation.

Unable to set the run mode of AWG Check instrument connection and operation.

Unable to play the waveform Check instrument connection and operation.

Unable to stop the output from AWG Check instrument connection and operation.

Unable to send the waveform to AWG Check instrument connection and operation.

Unable to delete the waveform Check instrument connection and operation.

Unable to set the channel state of AWG Check instrument connection and operation.

Unable to set the sampling rate Check instrument connection and operation.

Unable to change clock setting Check instrument connection and operation.

Unable to send the waveform to the AWG Check instrument connection and operation.

Unable to set the amplitude to the AWG Check instrument connection and operation.

Unable to set the Output state Check instrument connection and operation.

Unable to change the clock jitter Check instrument connection and operation.

xxx

Error Messages for Generic Signal

Error message Description Possible solution

Waveform Errors

Error generating waveform. An exception occurred while running
the application.

Restart the application.

Waveform does not exist. Operation in an illegal state. Delete all the waveforms.

Memory failed. Operation in an illegal state.

Memory overflow.

Try one of the following:

Restart the application.

Free space on the hard disk.

Data not found. Accessing data beyond range. Delete all the waveforms.

Invalid size. The waveform length is beyond the
range.

Check the range help page for valid
range.

Maximum number of waveforms:
13000.

The limit of 13000 is reached on
completing the selected operation.

Delete waveforms which are not in
use.
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Reference Error Messages for Generic Signal

Error message Description Possible solution

Invalid sampling rate. The clock rate from the file is incorrect. Check the format of the file being
imported.

Unable to access data. The application is the invalid state. Restart the application.

Generic Signal Errors

Symbol Map table cannot be empty. The table should have valid entries. Check the parameters in the
Modulation Symbol map table.

Maximum number of carriers: 1024. The maximum carriers that can
be generated by the application is
reached.

Delete the carriers that are not in use.

No carrier available. At least one carrier is required to
produce data.

Try one of the following:

Add at least one carrier to the
table.

At least one carrier should have
the State turned 'ON'.

User defined file name cannot be
empty.

Valid files need to be present. Valid files need to be present.

File does not exist. The file does cannot be found. The
file may be deleted.

Select existing files.

The interference input signal
waveforms cannot be the same as the
compile waveforms.

The waveform is overwritten. Try one of the following:

Select a different name for the
compilation waveform.

Rename the waveform in the list
and select the waveform again.

Base data file not found. The file was deleted after updating the
setup.

Select existing base data files.

Filter file not found. The user defined filter file was not
selected.

Select a user defined filter file.

Modulation Symbol file not found. The user defined symbol file was not
found.

Select a user defined symbol file.

Modulation Sample file not found. The user defined sample file was not
found.

Select a user defined sample file.

Maximum total symbols: 512. The total number of symbols of 512 is
exceeded.

N/A

Error on parsing PRBS polynomial. The PRBS polynomial syntax is
incorrect.

Enter the correct PRBS polynomial.

Symbol rate should be less than
carrier frequency.

The specified symbol rate is greater
than the carrier frequency.

Enter a symbol rate that is less than
the carrier frequency.

The entries cannot have the same
symbol values.

No two entries in the power ramp table
can have the same symbol values.

Enter unique symbol values for each
entry in the table.

Port selected in the S-parameter file
is not supported.

The port selected in the S-parameter
file is not supported.

Select a port (one, two, or four) that
is supported.
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Reference Error Messages for UWB-WiMedia

Error message Description Possible solution

Sub-carrier frequency should be
greater than the maximum of the
individual carrier frequencies.

Enter a frequency that is greater than
the maximum carrier frequency.

S-parameter file has an invalid port.
RFXpress supports one, two, and four
port networks.

The port in the S-parameter file is not
supported.

Select a port (s1p, s2p, or s4p) that
is supported.

Not a valid S-parameter file. The S-parameter is invalid. Select a valid S-parameter file.

Invalid option line in the S-parameter
file.

The option line in the S-parameter file
is incorrect.

Ensure that the option line in the
S-parameter file is correct.

Not a valid one/two/four-port
S-parameter file.

The files provided are invalid
S-parameter files.

Provide valid one-, two-, and four-port
S-parameter files.

S-parameter file does not exist. The entered file does not exist. Enter a file that exists.

No two physical ports assigned for
a single-ended connection can be
same.

In a four-port TouchStone file, a port is
assigned to a physical location more
than once.

Assign each port to a unique location.

The number of points in the
S-parameter file exceeds the
maximum number of points (32769).

Reduce the number of points in the
S-parameter file.

The number of points in the
S-parameter file does not have the
minimum number of points (1).

The number of points must be
nonzero.

All the cascading files need to have
the same number of ports.

The S-parameter files provided for
cascading do not have the same
number of ports.

Ensure that all the files have the same
number of ports (s1p, s2p, or s4p).

S-parameter cascading should at least
have one S-parameter file enabled.

S-parameter cascading requires at
least one file to be available.

Enable at least one file for S-parameter
cascading.

S-parameter file does not exist for File
{0}.

The S-parameter file(s) specified for
cascading does not exist.

Ensure that the specified S-parameter
file exists.

xxx

Error Messages for UWB-WiMedia
Error message Description Possible solution

Length of arrays does not match the
size in RFC file.

The correction file may be corrupt. Calibrate again.

Select at least one band for calibration. The band data is required for
calibration.

Select at least one band.

Enter valid correction file path in Ch
N tab.

The path does not exist. Select an existing file path.

Select at least one channel to apply
corrections.

Choose the channel to which the
calibration should be applied.

N/A

Select both the channels to apply
corrections.

IQ Signal format requires two channels
for signal generation.

Select appropriate I and Q channels.
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Reference Error Messages for UWB-WiMedia

Error message Description Possible solution

Initialization for the test signal
generation is failed.

Invalid parameters were used. Rerun the calibration after closing and
opening the window.

Error in generating Test Signal. The test signal file was corrupt. Restart the application.

Failed to set calibration signal
parameters.

Invalid parameters were used. Rerun the calibration after closing and
opening the window.

Initialization for the reference signal
generation has failed.

Invalid parameters were used. Rerun the calibration after closing and
opening the window.

Error in generating Reference Signal. The reference signal file was
corrupted.

Restart the application.

Error in setting Reference Signal. Invalid parameters were used. Rerun the calibration after closing and
opening the window.

Failed to set oscilloscope parameters.

Error in acquiring signal from
oscilloscope.

Error in setting oscilloscope signal.

Error in averaging the signal.

The oscilloscope communication was
not successful.

Check the oscilloscope connections.

Try one of the following:

Refresh the list in Find
Instruments window.

Refresh the TekVisa instrument
manager.

Close the application. Restart
TekVisa. Restart the application.

Restart the oscilloscope.

Correction file does not exist. Please
calibrate to generate correction files.

Correction files need to be given if
correction is chosen.

Try one of the following:

Select existing correction files to
apply for correction.

Choose not to give correction
files.

Invalid correction file. Correction file format is incorrect. Apply valid correction files.

Correction file not found. The correction file was deleted after
updating the values in window.

Select existing correction files.

Compilation aborted. One or more
user defined file(s) does not exist.

The user defined payload data source
file in the conformance mode is
incorrect.

Select the correct payload data source
data file.

Payload file does not exist. Payload data source user defined file
custom mode is incorrect.

Select the correct payload data source
data file.

No packets present in the current
configuration.

At least one packet is necessary for
generating data.

Select at least one valid packet.

Compilation aborted. The correction files do not match with
the selected channel.

Calibrate and choose appropriate
correct correction files.

Compile error Sampling rate can not be less than
528 MS/s

Adjust the sampling rate to at least
528 MS/s

xxx
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Reference Error Messages for Radar

Error Messages for Radar

Error message Description Possible solution

Cannot delete all pulse elements. At
least one pulse should be present.

At least one pulse must be present in
the pulse train. You cannot delete all
the pulses.

Maintain at least one pulse in the
pulse train.

Cannot cut all pulse elements. At least
one pulse element should be present.

At least one pulse must be present in
the pulse train. You cannot cut all the
pulses.

Maintain at least one pulse in the
pulse train.

Maximum number of phase codes
reached.

You can add N number of steps for
“User defined codes” modulation.
When N is exceeded, this message
indicates that the maximum number of
steps than can be added is reached.

N/A

Maximum number of nonlinear
coefficients reached.

You can add N number of steps for
“Nonlinear FM” modulation. When N
is exceeded, this message indicates
that the maximum number of steps
than can be added is reached.

N/A

Maximum number of steps reached. You can add N number of steps for
“User Defined Step FM” modulation.
When N is exceeded, this message
indicates that the maximum number of
steps than can be added is reached.

N/A

Reached maximum number of pulse
elements.

This message appears when you try
to add pulse elements that exceed the
maximum capacity of the pulse table.

N/A

Cannot add more than 100% of pulse
width (inclusive of rise and fall times).

This message appears when you try
to add a duration less than or greater
than 100% of the pulse width for
the modulation types “User Defined
Codes” or “User Defined Step FM”.

Ensure that the sum of subdurations
of all steps is 100% of pulse width.

RFXpress cannot compile. At least
one pulse element should be present.

This message appears when you try
to compile without having at least one
pulse in the pulse table.

Maintain at least one pulse in the
pulse train.

RFXpress cannot compile. Enough
memory is not available on application
drive.

This message appears when the
memory required to generate the
waveform is not available in the drive
where the application is running.

Increase the free space in the drive
where the application is running.

RFXpress cannot compile. Could not
create temporary files.

This is an internal error. Try compiling again or restart the
application.

Memory clean up failed. This is an internal error. Try compiling again or restart the
application.

Modulation is not set for the entire
pulse width (inclusive of rise and fall
times).

This message appears when you set
the modulation to User Defined Codes
or User Defined Step FM and define
the steps for only part of the duration.

Set the modulation width to 100% of
the pulse width.
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Reference Error Messages for Radar

Error message Description Possible solution

Memory initialization failed. This is an internal error. Try compiling again or restart the
application.

RFXpress cannot compile. The
waveform length is longer than the
maximum supported length of the
instrument.

This message appears when you try
to compile a waveform that is longer
than the maximum supported length.

Change the values of the pulse
parameters or sampling rate.

RFXpress cannot compile. The
waveform length is shorter than the
minimum supported length of the
instrument.

This message appears when you try
to compile a waveform that is shorter
than the minimum supported length.

Change the values of the pulse
parameters or sampling rate.

RFXpress cannot compile. At least
one deviation in staggered PRI should
be present.

This message appears when you
set Staggered PRI to User Defined
but do not add any deviations before
compiling.

Add at least one deviation.

RFXpress cannot compile. At least
one nonlinear FM coefficient in
modulation should be present.

This message appears when you set
Modulation to Nonlinear FM but do not
add any coefficients before compiling.

Add at least one coefficient.

Custom pulse shape file for pulse
group <x> is not found.

This message appears when you set
Pulse Shape to Custom, provide a
file which does not exist, and try to
compile.

Enter an existing file.

Custom modulation file for pulse group
<x> is not found.

This message appears when you set
pulse Modulation to Custom, provide
a file which does not exist, and try to
compile.

Enter an existing file.

Custom pulse shape file for pulse
group <x> is invalid.

This message appears when you
select pulse shape as custom, provide
a file which is invalid, and try to
compile.

Enter a valid file.

Custom modulation file for pulse group
<x> is invalid.

This message appears when you
select pulse modulation as custom,
provide a file which is invalid, and try
to compile.

Enter a valid file.

The number of samples in the custom
pulse shape file for pulse group <x>
exceeds the maximum number of
samples.

This message appears when you
select pulse shape as custom,
provide a file in which the number
of points/values exceeds the points
expected, and try to compile.

Reduce the number of samples in the
file. The maximum number of samples
is 1 M.

The number of samples in the custom
modulation file for pulse group <x>
exceeds the maximum number of
samples.

This message appears when you
select pulse modulation as custom,
provide a file in which the number
of points/values exceeds the points
expected, and try to compile.

Reduce the number of samples in the
file. The maximum number of samples
is 1 M.

RFXpress cannot compile. At least
one hopping offset should be present.

This message appears when the pulse
hopping feature is turned on and no
hopping value is added to the table.

Either turn off the hopping feature or
add hopping values to the table.
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Reference Error Messages for Radar

Error message Description Possible solution

The total number of hops cannot
exceed the pulse repeat value.

This message appears when you
try to add more hops than the pulse
repeat value.

To add more hops, increase the repeat
value for each pulse.

The total number of hops cannot
exceed eight hops.

The maximum number of hops is
eight. This message appears when
the try to add more than eight hops.

The maximum number of hops is
eight. You cannot add more than this.

RFXpress cannot compile. The
waveform length is longer than the
maximum supported.

This message appears when you try
to compile a waveform that is longer
than the maximum supported length.

Reduce the waveform length.

RFXpress cannot compile. The
waveform length is shorter than the
minimum supported.

This message appears when you try
to compile a waveform that is shorter
than the minimum supported length.

Increase the waveform length.

Maximum number of staggered PRI
deviations cannot exceed the repeat
value.

This message appears when you set
Staggered PRI to User Defined and
then try to add deviations that exceed
the number of pulse repeats.

The number of PRIs cannot exceed
the repeat value.

Invalid MATLAB file. It should have
the sampling rate and waveform
samples. Refer to the online help for
the file format.

This message appears when you try
to import an invalid MATLAB file.

Use a valid file.

RFXpress cannot compile. Tr is less
than zero.

This message appears when the rise
time is negative. The application
cannot create samples for this value.

Change the sampling rate or increase
the rise time.

RFXpress cannot compile. Tf is less
than zero.

This message appears when the fall
time is negative. The application
cannot create samples for this value.

Change the sampling rate or increase
the fall time.

RFXpress cannot compile. Ton is less
than zero.

This message appears when the pulse
width time is negative. The application
cannot create samples for this value.

Change the sampling rate or increase
the pulse width time.

RFXpress cannot compile. Offtime is
less than zero.

This message appears when the
offtime is negative. The application
cannot create samples for this value.

Change the sampling rate or increase
the offtime.

RFXpress cannot compile. Start time
is less than zero.

This message appears when the start
time is negative. The application
cannot create samples for this value.

Change the sampling rate or increase
the start time.

Compilation failed. This message appears when the
application was unable to compile the
waveform.

Report the problem to customer
support attaching the log.txt file and
error code.

RFXpress cannot compile.
Resampled data too large. Increase
custom sampling rate or reduce file
size.

This message appears when the
custom file size is too big and
RFXpress cannot handle resampling
of so much data.

Reduce file size or the sampling
frequency.

RFXpress compilation failed. Mem
mapped file not found.

This message appears when the
memory mapped files are not found.

Make sure files are not deleted and
recompile.
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Reference Error Messages for Radar

Error message Description Possible solution

RFXpress compilation failed. Sample
rate might not be good enough.

This message appears when the
sample rate calculated is less than
2.5 times the highest frequency to be
generated.

Reduce the frequency and recompile.

RFXpress compilation failed.
Waveform Length too short, increase
sampling rate or the PRI.

This message appears when the
number of samples required to create
this file is less than minimum waveform
length required by instrument.

Increase the sampling rate and
recompile.

Compilation aborted. This message appears when you
cancel the compilation.

N/A

Subpulse time too small. This message appears when the
subpulse time is too small to create
any samples.

Increase the pulse width or decrease
the number of subpulses.

RFXpress cannot compile. The
waveform length is shorter than the
minimum supported for pulse group X.

This message appears if any one of
the pulse groups in the pulse train is
shorter than the minimum waveform
length.

Increase the sampling rate or change
the pulse parameters.

RFXpress compilation failed. Could
not combine all waveforms.

This is an internal error that occurs
when combining waveforms.

Recompile the waveform.

RFXpress compilation failed. Could
not clear pulse group data.

This is an internal error that occurs
after combining waveforms and trying
to clear pulse group data.

Recompile the waveform.

RFXpress cannot compile. At least
one user defined step must be
present.

This occurs when the modulations,
User-Defined Step FM AM and
User-Defined Step PM AM, contain no
steps (the table is empty).

Add at least one step in the table for
the compilation to proceed.

IQ calibration requires two channels.
Cannot be done on a single channel
instrument.

This message appears when the
instrument has one channel or the
instrument is in the Interleave mode.

Disable Interleave option in the
Instrument control window or from the
AWG.

Pulse width samples are too large.
Press 'Continue' to have the clutter
without the properties of the pulse,
or press 'Cancel' and reduce pulse
ontime/sampling rate.

Convolution cannot be applied on a
signal of this length.

Reduce pulse ontime or the final
sampling rate.

xxx

216 RFXpress RFX100 User Manual



Reference AWG Sequence Window-Related errors

AWG Sequence Window-Related errors
Error message Description Possible solution

Invalid value for Wait. Wait accepts only On or Off. Any other
value is not accepted.

Enter either On or Off.

Invalid value for Repeat. This message appears when you
enter an invalid value in the Repeat
column. The repeat value has to be
an integer value or Infinite. The repeat
value should be between 0 and the
maximum repeat value allowed by
instrument.

Select Infinite or a valid repeat value.

Invalid value for Event Jump To. This message appears when you
enter an invalid value in the Event
Jump To column. Event Jump To can
be set to a valid sequence index or to
the next sequence element.

Select a valid sequence element
index.

Invalid value for Go To. This message appears when you
enter an invalid value in the Go To
column. Go To can be set to a valid
sequence element index.

Select a valid sequence element
index.

Software sequencer error. Waveform
length exceeds instrument memory.
Reduce pulse parameters.

This message appears when the AWG
software sequencer is unable to run
the waveform.

Reduce the pulse parameters and
recompile.

xxx

Error Messages for OFDM
Error message Description Possible solution

Compile failed. This message appears when the
application was unable to compile the
waveform.

Report the problem to customer
support attaching the log.txt file and
the error code. The file log.txt is
present in the system folder of the
directory where RFXpress is installed.

Compilation aborted. This message appears when you
cancel the compilation.

N/A

Convolution Code length is greater
than constraint length.

The code length does not match the
constraint length.

Change the convolution encoder
polynomial or the constraint length.

Convolution Code length is less than
constraint length.

The code length does not match the
constraint length.

Change the convolution encoder
polynomial or the constraint length.

Reed Solomon Primitive polynomial
has to be less than 2(number of bits)–1.

The primitive polynomial is greater
than 2(number of bits)–1.

Change the primitive polynomial or
the bits per symbol.

Reed Solomon is not a primitive
polynomial.

The polynomial is not a primitive
polynomial.

Provide a primitive polynomial.
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Reference Error Messages for OFDM

Error message Description Possible solution

Number of parity symbols must be a
multiple of 2.

Number of Encoded
Symbols–-Number of Input Symbols
should be multiple of 2.

Change the number of input or output
symbols.

Reed Solomon number of encoded
symbols should be greater than input.

Input number of symbols should be
less than output.

Ensure that the number of input
symbols is less than the output.

Encoded symbol should be less than
2(number of bits)–1.

Maximum Number of Encoded
symbols is 2(m–1).

N/A

Size of the encoded data in each block
is too large to handle.

Number of bits for each block of Reed
Solomon should be less than 1 M bits.

N/A

Multipath delay is greater than the
waveform length.

This message appears when the
multipath delay provided is greater
than the waveform duration.

Decrease the multipath delay or
increase the waveform duration.

Phase noise VCO bandwidth is
greater than sampling rate/2.

The filter cut-off must be less than the
sampling rate/2.

Reduce the cut-off or increase the
sampling rate.

Sample rate might not be good
enough.

Samples rate is less than 2.5 times
the maximum signal bandwidth.

Reduce the signal bandwidth.

Symbol name must be unique. This message appears if the user tries
to provide a symbol name which is
already present in the symbol list.

Provide a unique name.

Cannot delete all symbols. At least
one symbol should be present.

This message appears when the user
tries to delete all the symbols in the
symbol list.

N/A

Subcarrier index is out of range. This message appears when the user
enters an invalid subcarrier range in
the edit box.

Provide a range based on the number
of subcarriers present for the symbol.

Invalid range. Ensure that range is
entered as shown in the example.

The format of the range is invalid. Provide the range with a valid format.

Packet name must be unique. The packet name provided is already
present in the packet list.

Provide a unique name.

Cannot delete all packets. At least
one packet should be present.

This message appears if the user tries
to delete all the packets in the packet
list.

N/A

Invalid file. This message appears if the
user provides an invalid file for
preamble/postamble or user defined
frequency weight file.

Provide a valid file with a proper
format.

Frame name must be unique. This message appears if the user
provides a frame name which is
already present in the frame list.

Provide a unique name.

Cannot delete all frames. At least one
frame should be present.

This message appears if the user tries
to delete all the frames in the frame
list.

N/A

All puncture bits for an output tap
cannot be zero.

This message appears if the user
punctures all the bits in the puncturing
scheme of convolution coding.

Have at least one bit with a value 1.
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Reference Error Messages for OFDM

Error message Description Possible solution

Base data name must be unique. This message appears if the user
provides a name for base data which
is already present in the base data list.

Provide a unique name.

Cannot delete all subcarriers. At least
two subcarriers should be present.

This message appears if the user tries
to delete all the subcarriers of the
symbol.

N/A

Cannot delete all hop frequency
entries. At least one entry should be
present.

This message appears if the user tries
to delete all the frequency hops from
the frequency hopping dialog.

N/A

Maximum number of symbols: 100. This message appears if the user
tries to add more than the maximum
number of symbols supported.

Delete symbols that are not used and
try adding again.

Maximum number of packets: 100. This message appears if the user
tries to add more than the maximum
number of packets supported.

Delete packets that are not used and
try adding again.

Maximum number of frames: 100. This message appears if the user
tries to add more than the maximum
number of frames supported.

Delete frames that are not used and
try adding again.

Data source file name for <base_data>
is not found in the specified path.

This message appears if the path
provided (by the user) for source file
name of an base data is invalid.

Provide a valid path.

Data source file name of <base_data>
contains more than 1M points.

This message appears if the data
source file contains more than 1M
points.

Delete some of the data in the file
such that it has only 1M points.

Data source file name of <base_data>
contains invalid data.

This message appears if the format of
the data source file is not valid.

Follow the file format for the data
source file.

Internal error: No entries are present
in the hash table of memory mapped
files.

N/A Restart the application.

User defined Frequency weight file for
<symbol_name> Symbol is not found
in the specified path.

This message appears if the path
provided for "user defined frequency
weight" file of a symbol is invalid.

Provide a valid path.

Preamble file for
<packet_name>packet is not
found in the specified path.

This message appears if the path
provided for "preamble" file of a packet
is invalid.

Provide a valid path.

Postamble file for <packet_name>
packet is not found in the specified
path.

This message appears if the path
provided for "postamble" file of an
packet is invalid.

Provide a valid path.

RFXpress cannot compile. The
waveform length is shorter
than the minimum supported for
<instrument_name>.

This message appears if the
parameters provided generate a
waveform that is less than the
minimum supported.

Increase the sampling rate in compile
settings, or increase the duration of
the waveform.

Start symbol cannot be more than End
symbol.

This message appears if the user
provides the value of start symbol ID
more than the end symbol ID.

Provide a value for Start symbol ID
less than End Symbol ID, or increase
the value of End Symbol ID and then
provide Start Symbol ID.
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Reference Error Messages for OFDM

Error message Description Possible solution

End symbol cannot be less than Start
symbol.

This message appears if the user
provides the value of end symbol ID
less than the start symbol ID.

Provide a value for End symbol
ID more than Start Symbol ID OR
Decrease the value of Start Symbol ID
and then provide End Symbol ID.

Cannot add more than {n} subcarriers. This message appears if the user tries
to add more than maximum number
of subcarriers.

Delete subcarriers that are not used.

Select a subcarrier to delete. This message appears if the user
clicks on the delete button without
selecting the carrier.

Select a carrier in the Symbol setup
to delete it.

Cannot delete odd number of
subcarriers.

This message appears if the user tries
to delete carriers resulting in an odd
number of carriers left for the symbol.

Delete carriers such that the number
of remaining carriers are even.

The paste operation cannot be done
since the number of subcarriers will
not be a multiple of 2.

This message appears if the user
pastes the carriers resulting in an odd
number of carriers for the symbol.

Do the paste operation such that the
number of remaining carriers are
even.

Number of carriers in the file are not
multiple of 2.

This message appears if the number
of carriers in the "User Defined
Frequency weight" file is not even.

Either add more carriers or delete
some to keep the number even.

Number of carriers in the file are more
than <max_number_of_carriers>.

This message appears if the number
of carriers in the "User Defined
Frequency weight" file is more than
the maximum supported.

Delete some of the carriers.

Invalid User defined frequency weight
file for <symbol_name>.

This message appears if the user
provides an file which does not match
the format of "User defined Frequency
weight" file.

Provide a file with the correct format.

The number of carriers in the User
defined frequency weight file are not
multiple of 2 for <symbol_name>.

This message appears if the number
of carriers in the "User Defined
Frequency weight" file is not even.

Either add more carriers or delete
some to keep the number even.

Number of carriers in the User Defined
frequency weight file are more than
65536 for <symbol_name>.

This message appears if the number
of carriers in the "User Defined
Frequency weight" file is more than
the maximum supported.

Delete some carriers.

Invalid amplitude value. If the amplitude value in the Tone
Nulling dialog box is not valid.

Enter a valid value.

Invalid phase value. This message appears if the phase
value in the Tone Nulling dialog box
is not valid.

Enter a valid value.

Invalid Preamble file for
<packet_name>.

This message appears if the file
provided for "Preamble" file of an
packet is invalid.

Provide a valid file with proper format.

Preamble file length is more than 2 M
for <packet_name>.

This message appears if the file
provided for "Preamble" is more than
2 M points.

Delete some values to make it within
2M points.
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Error message Description Possible solution

Invalid Postamble file for
<packet_name>.

This message appears if the file
provided for "Postamble" file of an
packet is invalid.

Provide a valid file with proper format.

Postamble file length is more than 2 M
for <packet_name>.

This message appears if the file
provided for "Postamble" is more than
2 M points.

Delete some values to make it within
2M points.

Internal error. Could not resample the
preamble file.

N/A Save the RFS file. Restart RFXpress.
Load the RFS file and compile.

Internal error. Could not resample the
postamble file.

N/A Save the RFS file. Restart RFXpress.
Load the RFS file and compile.

Internal error. RFXpress Compilation
failed. Could not clear waveform data.

N/A Save the RFS file. Restart RFXpress.
Load the RFS file and compile.

Internal error. Could not load the
preset files.

N/A Restart RFXpress.

Internal error. Not a valid preset. N/A Restart RFXpress.

Internal error. Could not load the
values. Compile failed.

N/A Save the RFS file. Restart RFXpress.
Load the RFS file and compile.

Frequency offset value cannot be
repeated.

This message appears when the user
tries to enter the same frequency
value in the frequency model table for
phase noise.

Enter a unique frequency offset value.

RFXpress cannot compile. At least
one hopping element should be
present for <packet_name> packet.

This message appears if the user has
turned on Frequency Hopping and has
not provided any hop element.

Either turn off Frequency Hopping or
add at least one hop element.

RFXpress cannot compile. At least
one noise element should be present
for <packet_name> packet.

This message appears if the user
has turned on Gated Noise and not
provided any noise element.

Either turn off Gated Noise or add at
least one noise element.

xxx
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Error Messages for Environment Plug-In
Error message Description Possible solution

No anchor signal defined. None of the signals in the environment
is defined as an anchor.

Right-click any of the signals and click
Set as anchor.

No signal. No environment signal exists. Add a signal to the environment
by double clicking or dragging and
dropping it from the list.

Invalid operation. Cannot add RF
signal to the environment if output
signal type is IQ.

If the signal format is IQ, you cannot
add an RF signal as interference if
you are using the User Defined signal
type.

Change the user-defined interference
signal type to IQ, or change the
environment output signal format to
RF.

Cannot generate signal with these
settings.

For any standard signal, RFXpress
cannot generate a waveform with the
current Configure dialog box settings.

Try a different combination of
parameters on the Configure dialog
box.

The output waveform name and the
interference waveform name in the
User Defined signal is the same.

The waveform name added as
interference on the User Defined
dialog box cannot be identical to
the output waveform name on the
Compile Settings dialog box.

Change the output waveform name on
the Compile Settings dialog box.

Cannot add more than 25 elements to
the environment.

You cannot add more than 25
elements to the environment.

Reduce the number of environment
elements to 25 or less.

Waveform name(s) cannot be empty.
Please specify the waveform name(s).

The IQ or RF Waveform Name field is
empty on the User Defined dialog box.

Specify a valid waveform name.

IQ Waveform not found for User
Defined signal.

The IQ waveforms specified on the
User Defined dialog box do not exist.

Verify that the waveform list contains
the waveforms.

Import or generate the waveforms
again.

RF Waveform not found for User
Defined signal.

The RF waveforms specified on the
User Defined dialog box do not exist.

Verify that the waveform list contains
the waveforms.

Import or generate the waveforms
again.

Not enough memory to compile.
Restart the application and try again.

RFXpress cannot generate one of the
interference signals due to memory
limitations.

Restart the application and try again.
If the error still occurs, reduce the
number of interference signals or the
final signal duration.

Compilation failed. RFXpress cannot generate the signal
for the given settings.

Restart the application and try again.

If the error still occurs, contact
Customer Support.

xxx
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DUT Characterization Errors
Error message Description Possible solution

Connect to an oscilloscope before
proceeding.

This message appears when you click
Next before selecting and connecting
to an oscilloscope.

Select an oscilloscope from the list
and click Connect.

Connect to only one oscilloscope
which will be used for calibration.

This message appears if you
have connected to more than one
oscilloscope from the list.

Ensure that you are connected to
only one oscilloscope. Disconnect the
others.

Internal Error: Failed to allocate
memory.

This is an internal error. Restart the application.

Internal Error: Exception occurred
during calibration.

This is an internal error. Restart the application.

Choose the AWG channel to connect
to the oscilloscope.

This message appears when you
click Next before selecting the AWG
channel to connect to.

Select a channel to connect to the
oscilloscope.

Start Frequency has to be less than
End Frequency.

The specified Start Frequency is
greater than the specified End
Frequency.

Change the Start Frequency so that it
is less than the End Frequency.

Enter the file name to export the
characteristics of DUT.

This message appears when no name
is given.

Enter a valid file name.

Cannot skip Step 1. The required
correction file is missing.

This message appears when you skip
Step 1 (calibration) and the internal
correction file is missing.

Run Step 1.

Start Frequency cannot be less than
Frequency Resolution.

The specified Frequency Resolution is
greater than the specified Frequency
Resolution.

Change the Start Frequency so
that it is more than the Frequency
Resolution.

Error in communicating with the
oscilloscope.

This appears when the communication
between the AWG and oscilloscope is
not available.

Check the connections.

Restart the application and try
again.

xxx
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RTSA Connectivity-Related Errors
Error message Description Possible solution

Waveform name not entered. The waveform name has not been
entered.

Enter a waveform name.

Unable to communicate with Spectrum
Analyzer. The I and Q data cannot
be imported. Please check the
instrument connection.

This error appears when you press
the Acquire button and the application
is unable to communicate with the
spectrum analyzer.

Check the instrument connection and
acquire again.

Error creating waveform. This error appears when a memory
shortage or an internal error occurs.

Restart the instrument.

Error creating shared directory. This error appears when the
application is unable to create a
shared folder for copying the iqt file.

Ensure that you have administrator
rights on the machine on which the
application is running.

Error in transferring the IQT file from
Spectrum Analyzer.

This error appears when the file
transfer is unsuccessful.

Check the instrument
connections.

Restart TekVisa on the spectrum
analyzer.

Unable to communicate with Spectrum
Analyzer. Please check the instrument
connection.

This error appears when the
application is unable to communicate
with the spectrum analyzer.

Check the instrument connections.

xxx

Miscellaneous Error Messages
Error message Description Possible solution

Compile failed. Invalid parameters were found during
compilation.

Check compilation parameters
before compiling.

Restart the application.

Compile failed. The correction factors cannot be
applied to the channel.

Increase the length of the
waveform.

Create a correction file with lower
resolution.

Maximum number of averages: 1024. The total number of averages exceeds
1024 in the spectrum plot.

N/A

Invalid file extension. This file type is not supported by the
application for import.

Select the correct format supported by
the application.

Invalid file type. Data cannot be
imported.

The file contains wrong data.

The data (in the file) does not
match the file type specified during
file import.

Use a valid file.

Specify the type of data in the file
correctly.

Unable to retrieve the file size. The file size could not be computed
based on the data in the file.

Use a valid file.
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Error message Description Possible solution

Unable to create buffer for the
imported file.

The software is unable to allocate the
required memory for importing the file.

Release memory by deleting some
waveforms in the waveform list.

Unable to load the setup file.
Application not available.

The selected setup file cannot be
loaded because the application
(UWB-WiMedia) is not available.

Use a valid file.

Purchase the UWB-WiMedia
application.

Error opening setup file. File cannot
be opened.

The setup file is corrupt and cannot
be opened.

Use a valid file.

Invalid data in the setup file. File may
be corrupted.

The setup file contains invalid data or
may be corrupt.

Use a valid file.

Error loading data from the setup file.
File cannot be loaded.

The data contained in the setup file is
not usable.

Use a valid file.

Error writing the setup file. File cannot
be written.

The setup file is not writable. The
setup file may be read only.

Check whether the file is being
used by another program.

Check the file properties.

Error opening the data file. File cannot
be opened.

The data file is corrupt and cannot be
opened.

Use a valid file.

Error writing the data file. File cannot
be written.

The data file is not writable. The data
file may be read only.

Enough disk space may not be
available on the disk drive to which
you are writing the file.

Check whether the file is being
used by another program.

Check the file properties.

Free some disk space on the
drive or save the file on another
disk drive.

Error reading the data file. File cannot
be read.

The data contained in the file is not
usable.

Use a valid file.

No waveform selected in the waveform
list.

No waveform has been selected to
save.

Select a waveform to save.

Compilation aborted. Waveform
length exceeds the instrument
memory in the AWG waveform list.
Delete some of the waveforms in the
list and compile.

This message appears when the
total waveform length in the AWG
waveform list and the waveform to be
generated by RFXpress exceeds the
maximum instrument capacity.

Delete some waveforms from the list
and compile again.

You cannot transfer data for the
currently selected unlicensed option.

This message appears when you have
not entered a valid license for the plug
in and are using the Compiles and
Sends option in the Compile Settings
dialog box.

Enter the valid license key in Option
Installation dialog box.

xxx
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Miscellaneous Error Messages 2

Error message Description Possible solution

Invalid selection of waveforms. Only
one waveform must be selected.

More than one waveform is selected
to save.

Select only one waveform at a time
to save.

Error opening the IQT file. File cannot
be opened.

The .iqt file is corrupt and cannot be
opened.

Use a valid file.

Error reading the IQT file. File cannot
be read.

The .iqt file is corrupt and cannot
be opened.

The data contained in the .iqt file
is not usable.

Use a valid file.

Error opening the TIQ file. File cannot
be opened.

The .tiq file is corrupt and cannot be
opened.

Use a valid file.

Invalid data in the TIQ file. File may
be corrupted.

The .tiq file contains invalid data or
may be corrupt.

Use a valid file.

Error reading the TIQ file. File cannot
be read.

The .tiq file is corrupt and cannot
be opened.

The data contained in the .tiq file
is not usable.

Use a valid file.

Selected waveforms have different
length.

Spectrum calculation requires
waveforms of same length.

Select I and Q format waveforms of
same length from the waveform list.

Unable to retrieve the license
information.

The option key string or the serial
number is incorrect.

Enter the correct option key string or
serial number.

Invalid option string. CRC error in
option string.

Incorrect option key string. Enter the correct option key string.

Invalid option string. Incorrect unique
ID.

Mismatch of the option key string and
the associated serial number.

Enter the correct option key string and
associated serial number.

Invalid option string. Incorrect option key string. Enter the correct option key string.

Compilation aborted. Waveform
length exceeds the instrument
memory.

The combination of waveform length
and oversampling is such that the
number of samples to be generated
exceeds the maximum memory.

Change either the waveform length
or the oversampling value so that
the product does not exceed the
instrument memory.

Compilation aborted. Waveform
length exceeds the generation limit.

The combination of waveform length
and oversampling is such that the
number of samples to be generated
exceeds the maximum memory.

Change either the waveform length
or the oversampling value so that
the product does not exceed the
instrument memory.

Maximum number of entries in
multipath table:10

The maximum number of paths that
you can define in 10.

Do not define more than ten paths.

The delay cannot be the same for
different paths.

No two paths can have the same
delay value.

Change the delay to a unique value.

Invalid waveform name entered. An invalid waveform name has been
entered.

Enter a valid waveform name.

File name cannot exceed 30
characters. File cannot be imported.

The file name is too long. Rename the file. Make sure that the
new name is 30 characters or less.
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Error message Description Possible solution

Error while setting the oscilloscope
record length.

RFXpress could not set the required
oscilloscope record length.

Try the operation again. Ensure
that the SignalVu Vector Signal
Analysis software is not running on
the oscilloscope.

Invalid ADS® file. The provided ADS® format file is
invalid.

Provide a valid ADS® file.

Invalid VSA® file. The provided VSA® format file is
invalid.

Provide a valid VSA® file.

Waveform length exceeds the
instrument memory. Please enter a
new sampling rate.

This message appears when the
application runs in the offline mode
(that is on the PC).

Enter a new sampling rate such that
the resulting waveform length lies
within the instrument memory limit.

Waveform length exceeds the
generation limit. Please enter a new
sampling rate.

This message appears when the
application runs in the online mode
(that is on the AWG).

Enter a new sampling rate such that
the resulting waveform length lies
within the AWG memory limit.

Unable to import a file with the
sampling rate equal to zero.

This message appears when the
sampling rate specified in the file is
zero.

Enter a nonzero sampling rate.

xxx

Shortcut Keys
Menu/Menu item Shortcut key

File Alt+F

File> Open Setup... Ctrl+O

File> Save Setup Ctrl+S

View Alt+V

Configure Alt+C

Waveform Alt+A

System Alt+S

Window Alt+W

Help Alt+H

xxx

RFXpress Options and AWG Models

Generic and Radar Signals

The following tables list the AWG models and options to generate generic and radar signals using
RFXpress.
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Table 162: AWG series models and options for generic and radar signal generation

Instrument model Direct RF IF from AWG IQ from AWG Hardware signal
addition

AWG70001A Yes Yes Yes No

AWG70002A Yes Yes Yes No

AWG7122B/C Yes Yes Yes No

AWG7121B/C Yes Yes No No

AWG7062B/C No Yes Yes No

AWG7061B/C No Yes No No

AWG5014B/C No Yes Yes Yes

AWG5012B/C No Yes Yes Yes

AWG5004B/C No Yes Yes Yes

AWG5002B/C No Yes Yes Yes

xxx

UWB-WiMedia

The following tables list the AWGmodels and options to generate UWB-WiMedia signals using RFXpress.

Table 163: AWG B series models and options for UWB-WiMedia signal generation

Instrument model Direct RF IF from
AWG

IQ from
AWG

Calibra-
tion 1

AWG70001A Yes, all BandGroups (BandGroup1 to
BandGroup6)

Yes Yes Yes

AWG70002A Yes, all BandGroups (BandGroup1 to
BandGroup6)

Yes Yes Yes

AWG7122B/C – Opt 06 Yes, all BandGroups (BandGroup1 to
BandGroup6)

Yes Yes Yes

AWG7122B/C – Opt 02 Yes, BandGroup1, BandGroup2 Yes Yes Yes

AWG7122B/C – Std Yes, BandGroup1 Yes Yes Yes

AWG7121B/C – Opt 02 Yes, BandGroup1, BandGroup2 Yes No Yes

AWG7121B/C – Std Yes, BandGroup1 Yes No Yes

AWG7062B/C No Yes Yes Yes

AWG7061B/C No Yes No Yes

AWG5014B/C No No Yes 2 No

AWG5012B/C No No Yes 2 No

AWG5004B/C No No No No

AWG5002B/C No No No No

xxx

1 Supports RF/IF calibration
2 Supports nonband hopping IQ signals
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AWG Specifications

For a complete list of specifications for the various AWG series of instruments, refer to the following
documents (available for download from the Tektronix web site):

AWG70000 Series Arbitrary Waveform Generators Specifications and Performance Verification
Technical Reference, Tektronix part number 077-0780-XX.

AWG5000C Series Arbitrary Waveform Generators Specifications and Performance Verification
Technical Reference, Tektronix part number 077-0455-XX.

AWG5000B Series Arbitrary Waveform Generators Specifications and Performance Verification
Technical Reference, Tektronix part number 071-2486-XX.

AWG5000 Series Arbitrary Waveform Generators Specifications and Performance Verification
Technical Reference, Tektronix part number 071-2082-XX.

AWG7000C Series Arbitrary Waveform Generators Specifications and Performance Verification
Technical Reference, Tektronix part number 077-0456-XX.

AWG7000B Series Arbitrary Waveform Generators Specifications and Performance Verification
Technical Reference, Tektronix part number 077-2487-XX.

AWG7000 Series Arbitrary Waveform Generators Specifications and Performance Verification
Technical Reference, Tektronix part number 071-1853-XX.

Interleave (AWG7000 Series only)

The AWG7000 with Option 06 supports the interleaving mode. Interleaving is a mode where the sampling
rate ranges from 10 GS/s to 20 GS/s. The following table shows the amplitude and sampling rates for the
interleaving and noninterleaving modes.

Table 164: Amplitude and sampling rates in noninterleave and interleave modes

NonInterleaving Interleaving

Amplitude (min, max) Sampling rate (min, max) Amplitude (min, max) Sampling rate (min, max)

500 mVpp, 1 Vpp 10 MS/s, 10 GS/s (for
AWG7102)

10 MS/s, 12 GS/s (for
AWG7122B)

500 mVpp, 1 Vpp 10 GS/s, 20 GS/s (for AWG7102)

12 GS/s, 24 GS/s (for
AWG7122B)

xxx

In the Interleaving mode, the output is available in a separate interleave connector as shown in the figure.
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As an example, in the noninterleave mode let the sampling rate be 20 GS/s and the original amplitude
samples be 0.1, 0.2, 0.3, 0.4, 0.5, 0.1, 0.2. This can be represented graphically as shown in the following
figure (not drawn to scale).

In the interleave mode, alternate samples are output from each channel. The samples are distributed
between the two channels as shown below:

Ch1 Ch2

0.1 0.2

0.3 0.4

0.5 0.1

0.2 0

xxx

This can be represented graphically as shown in the following figure (not drawn to scale).
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Zeroing

When Interleave is on, you can turn Zeroing on or off. This function is only available when Interleave is
available. If you compose waveform data that is divided into two channels, the zeroing function allows you
to select whether you want to handle each waveform as RZ (Return to Zero) or NRZ (Non Return to Zero).

If you turn the zeroing function on, the bandwidth increases. However, spurious characteristics worsen
(increase in the frequency spectra that should not be output) and the amplitude range is halved.
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PRBS Editor Starting Values

When the option Use different PRBS at the beginning is selected, the starting value for each PRBS
varies. The following table gives the initial shift register values and the PRBS polynomial expression:

Table 165: Initial shift values and PRBS polynomial expressions

PRBS Initial PRBS Polynomial for the Standard PRBS

PRBS 7 0 0 0 0 0 0 1 X7+X6+1=0

PRBS 9 0 0 0 0 0 0 0 0 1 X9+X5+1=0

PRBS 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 X15 +x14+1=0

PRBS 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 X16+X14+X13+X11+1=0

PRBS 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 X20+X17+1=0

PRBS 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 X21+X19+1=0

PRBS 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 X23+X18+1=0

xxx

Amplifier Distortions

Nonlinear amplifier distortions (AM/AM and AM/PM) are calculated using the following equations:
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Nonlinear Impairments

AM/AM

Nonlinear modulator AM/AM impairments are calculated using the following equations:

The inphase and quadrature distortions are applied to the signal as follows:

AM/PM

Nonlinear modulator AM/PM impairments are calculated using the following equations:

The inphase and quadrature distortions are applied to the signal as follows:
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Image Calibration

When a digital signal is converted to an analog signal though the DAC, the signal spectrum will repeat
every harmonic of the sampling rate (Fs). The spectrum of the reconstructed signal will show the signal
spectrum and its image around the sampling rate.

For example, if a signal with a center frequency of 5.8 GHz and a bandwidth of 1 GHz is created with a
sampling rate 15 GHz, the positive signal spectrum out of the DAC will show spectral components at:

5.8 GHz with a bandwidth of 1 GHz

9.2 GHz with a bandwidth of 1 GHz (This is an image with I and Q swapped and inverted in phase)

20.8 GHz with a bandwidth of 1 GHz

24.2 GHz with a bandwidth of 1 GHz (This is an image with I and Q swapped and inverted in phase)

The following figure shows the image signal at 9.2 GHz.

RFXpress can create a signal above Nyquist (Fs/2) using undersampling. Calibration would allow you to
get a flat frequency and linear phase response in the first image of the signal, in this example at 9.2 GHz.
RFXpress also provides for swapping of I and Q (in the IQ impairments tab) and phase inversion of I and
Q (in the Compile Settings dialog box) to create undersampled signals.

234 RFXpress RFX100 User Manual



Reference Types of Modulation

Types of Modulation

No Modulation

This modulation will generate a simple, constant-frequency pulsed waveform. The carrier frequency
is not modulated.

Linear Frequency Modulation (LFM)

In Linear Frequency Modulation or Chirp Modulation, the frequency is swept linearly across the pulse
width. The sweep can be Low to High (upward) or High to Low (downward). You provide the frequency
sweep range. LFM is used to achieve higher bandwidths in pulse compression radars.

Up Down Chirp Modulation
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Up-down chirp modulation varies the frequency of the carrier from –Sweep Range/2 to +SweepRange/2
and then again from +Sweep Range/2 to –Sweep Range/2.

For Number of Up-downs = 1 and Invert = OFF, the pulse width is divided into two. The first half of the
pulse will have linear chirp from –Sweep/2 to +Sweep/2 and the second half of the pulse will have linear
chirp from +Sweep/2 to –Sweep/2 creating an inverted ‘V’ chirp within the total pulse width.

When Invert is enabled (set to ON), the modulation creates a ‘V’ shaped frequency profile. When the
Number of Up-downs is greater than 1 (n>1), the modulation creates multiple (n) number of ‘V’s or
Inverted ‘V’s. The subpulse width of each V is equal to PulseWidth/n.

RFXpress uses four types of Up-Down Chirp modulation. They are:

Up Down Chirp with a single up-down

Up Down Chirp with a single up-down inverted
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Up Down Chirp with multiple up-downs

Up Down Chirp with multiple up-downs inverted
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Biphase Coded Pulses and Barker Codes

Biphase codes refer to a type of phase-coded pulse waveforms. In phase-coded waveforms, the frequency
of the pulse width is held constant, but the absolute phase is switched between one of the N fixed values.
Each pulse width is divided into M subpulses (or chips), where each of the subpulses are switched between
one of the N phase values.

In Biphase Coded Pulses, N=2. The most important biphase codes are Barker codes, where the phase is
switched between 0 and 180 degrees. The number of subpulses is defined by the Barker Code number, for
example Barker 11 has eleven subpulses. The Barker codes are predefined.

Polyphase Codes
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Polyphase codes are a type of phase-coded pulse waveforms. You can define the number of subpulses
by providing number of steps. An initial offset provides the phase for the first pulse and the phase offset
provides the offset in phase for subsequent subpulses.

Frank Code

Frank code is a type of Polyphase code, where the pulse width is divided into (Code length)2 subpulses.
For example, a code length of 4 will have 16 subpulses of equal width. The phase for each of the subpulses
is derived from the formula:

Phase(p,q) = 2*pi*p*q/Code length

where p=0, 1, 2,…..code length–1 and q=0, 1, 2…code length–1
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P1 Polyphase Code

P1 code is another type of Polyphase code, where the pulse width is divided into (Code length)2 subpulses.
For example, a code length of 4 will have 16 subpulses of equal width. The phase for each of the subpulses
is derived from the formula:

Phase(p,q) = –180/Codelength*(Codelength–(2*p–1))*[(p–1)*Codelength)+(q–1))]

where p=1, 2,…..code length and q=1, 2, …code length

P2 Polyphase Code

P2 code is yet another type of Polyphase code, where the pulse width is divided into (Code length)2
subpulses. For example, a code length of 4 will have 16 subpulses of equal width. The phase for each of
the subpulses is derived from the formula.

Phase(p,q)=[((180/Codelength )*((Codelength –1)/ Codelength))–((180/ Codelength)*(p–1))]*[
Codelength+1–(2*q)]

240 RFXpress RFX100 User Manual



Reference Types of Modulation

where p=1, 2, … code length and q=1, 2, .. code length.

P3 Polyphase Code

P3 code is yet another type of Polyphase code, where the pulse width is divided into (Code length)2
subpulses. For example, a Code length of 4 we will have 16 subpulses of equal width. The phase for
each of the subpulses is derived from the formula:

Phase(p)=180*(p–1)2/ code length2

where p=1, 2, …..code length2.
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P4 Polyphase Code

P4 code is yet another type of Polyphase code, where the pulse width is divided into (Code length)2
subpulses. For example, a Code length of 4 we will have 16 subpulses of equal width. The phases for
each of the subpulses is derived from the formula:

Phase(p)=[180*(p–1)2/ code length2]–[180*(p–1)]

where p=1, 2, …..code length2.

User-Defined Step PM AM
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User-defined codes allow you to define your own phase coding. The number of subpulses is defined by the
total number of steps. You define the duration, phase, and amplitude of each subpulse. Use user-defined
codes to create Biphase codes that are not predefined or to create Frank’s code.

Step Frequency Modulation

Step Frequency creates a frequency modulated pulse waveform. The pulse width is divided into subpulses
and each subpulse can have a different frequency. The number of subpulses can be defined by number
of steps. The initial step provides the frequency for the first subpulse and the step size provides the
frequency offset for subsequent subpulses.

Nonlinear Frequency Modulation
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Nonlinear FM can be used to define a frequency modulation which can have a nonlinear profile unlike
the Linear FM under LFM.

Nonlinear FM uses the coefficients to create the instantaneous frequencies for modulation.

F(t) = 2*π*C(t)*t, where C(t) is the instantaneous frequency.

Instantaneous frequency C(t) can be defined by the following polynomial:

C(t) = c0+c1*t+c2*t*t +c3*t*t*t..., where c0, c1, c2 and others are the coefficients with order 0, 1, 2, ...
and others.

The following MATLAB code generates the Taylor weighting curve.

function coeff = createcoeff_nonSymmetrical(Pulsewidth,BW,NoofCoefficients);

% Tektronix

% This function will create coeffecients for

% non-symmetrical Non linear FM profile.(with 40 dB Taylor weighting)

% Reference: Radar Handbook: Merrill Skolnik

% This free software may not have gone through Tektronix normal quality

% control or production processes, but is provided to users as an

% accommodation to respond to user requests. The free software is provided

% hereunder on an As-Is basis without any representation or warranty.

% TEKTRONIX DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING

% WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,

% AND NON-INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT SHALL

TEKTRONIX

% BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL

% DAMAGES IN ANY WAY ARISING OUT OF, OR CONNECTED WITH, THE USE OF THIS

% FREE SOFTWARE.

%Example:

%Pulsewidth=30e-6;

%NoofCoefficients=15;

%BW=10e6; % Bandwidth

NumberofSamples=100000;

Fs=NumberofSamples/Pulsewidth; % Sampling Rate

curve=zeros(1,NumberofSamples); % This will contain the frequency vs time

profile

t=-NumberofSamples/(2*Fs):1/Fs:(NumberofSamples-1)/(2*Fs);

K(1) = -0.1145;

K(2) = 0.0396;

K(3) = -0.0202;

K(4) = 0.0118;

K(5) = -0.0082;

K(6) = 0.0055;

K(7) = -0.0040;

for k=1:1:NumberofSamples,

y=sum(K(1:7).*(sin(2*pi*(1:7)*t(k)/Pulsewidth)));
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curve(k)=BW*((t(k)/Pulsewidth) + y);

end

timeindex=[0:Pulsewidth/(NumberofSamples-1):Pulsewidth];

s = warning('off', 'MATLAB:polyfit:RepeatedPointsOrRescale');

coeff = polyfit(timeindex,curve,NoofCoefficients-1);

warning(s.state, s.identifier);

coeff=coeff(end:-1:1);

testcurve = zeros(1,NumberofSamples);

for n = 1:NoofCoefficients

testcurve = testcurve + coeff(n) * (timeindex .^ (n-1));

end

figure(1);

plot(curve, 'b');hold on; plot(testcurve, 'r'); hold off;

legend('Original NLFM Curve', 'From Coefficients');

User-Defined Step FM AM

User-defined codes allows you to define your own frequency agile signals or frequency hopping within the
pulse width. The number of subpulses is defined by the total number of steps. You define the duration,
the frequency offset from the carrier, and the amplitude of each subpulse. User-defined step FM AMs
can be used to create Costa's Code modulation.

QPSK

Each pulse is divided into number of symbols where the duration of each subpulse is equal to Pulse
Duration/Number of Symbols. Random symbols are generated and the phase for each of the symbols is
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based on the following equation. You can have the same symbols for all the pulses in the pulse group or
can select to have different symbols.

BPSK

Each pulse is divided into number of symbols where the duration of each subpulse is equal to Pulse
Duration/Number of Symbols. Random symbols are generated and the phase for each of the symbols is
based on the following equation. You can have the same symbols for all the pulses in the pulse group or
can select to have different symbols.
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Custom Modulation

Custom Modulation accommodates user-defined phase modulation by providing a phase profile in ASCII
or in MATLAB .mat files.

Frequently Asked Questions

1. How do you set your own Biphase and Polyphase codes?

Under Modulation, use the User Defined Codes option to define your own phase codes. Define the
number of subpulses by the total number of steps and define the phase for each subpulse.

2. How many pulse definitions can you have?

You can define up to 4096 pulse groups.

3. Is the number of pulse definitions really just limited by the waveform memory used by each definition?

You can define up to 4096 pulse groups. But the overall waveform length (total waveform length of all
the pulse groups) cannot exceed the maximum waveform memory.

RFXpress RFX100 User Manual 247



Reference Frequently Asked Questions

248 RFXpress RFX100 User Manual



Index

Index

A
Adjust

Frequency parameters, 71
Pulse Time Parameters, 71

Advanced settings
AWG, 188
PSG, 191

AM/AM parameters
as part of amplifier distortion

for UWB-WiMedia, 129
as part of nonlinear

amplifier distortion for
carriers, 100

as part of nonlinear distortion
for carriers, 98

as part of nonlinear distortion
for UWB-WiMedia, 127

AM/PM parameters
as part of amplifier distortion

for UWB-WiMedia, 129
as part of nonlinear

amplifier distortion for
carriers, 100

as part of nonlinear distortion
for carriers, 98

as part of nonlinear distortion
for UWB-WiMedia, 127

Amplifier distortion
AM/AM, 232
AM/PM, 232
generic signal, 99
UWB-WiMedia, 128

Antenna
radar, 154

Application, 18
Generic signal, 26
Radar, 26
select, 26
UWB-WiMedia, 26

AWG
event options, 200
interleave, 229
models, 227

sequence view, 198
settings view, 197
specifications, 229
trigger options, 200

AWG Run Mode, 81
AWG5000

control, 188
AWG5000 and AWG7000 setup

IF signal generation, 10
IQ signal generation, 11
RF signal generation, 9

AWG7000
control, 188

AWG70000
control, 187

AWG70000A setup
IF signal generation, 6
IQ signal generation, 7
RF signal generation, 6

B
Basic operations, 13
Basic setup

OFDM, 163
Biphase coded pulse

Barker, 146
BPSK, 146

C
Calibration, 58

IF/RF signals, 139
CDMA signal

Configuring advanced settings
in the Environment
plug-in, 177

Clip
magnitude, 165

Clipping
ratio, 165

Clutter parameters for Radar
signals, 156

Coherent carrier, 141
Coherent pulse interval, 208

Compile
accessing from the toolbar, 26
dialog box preferences

(Environment), 81
dialog box preferences

(OFDM), 73
dialog box preferences

(overview), 39
dialog box preferences

(Radar), 70
overview, 37

Compile settings
Environment, 79
OFDM, 72
Radar, 69

Configure IF, 53
Configuring advanced settings

Environment plug-in, CDMA
signal, 177

Environment plug-in, DVB-T
signal, 182

Environment plug-in, Generic
signal, 175

Environment plug-in, Noise
signal, 184

Environment plug-in, OFDM
signal, 176

Environment plug-in, Radar
signal, 175

Environment plug-in, User
Defined signal, 182

Environment plug-in, UWB
signal, 175

Environment plug-in,
W-CDMA signal, 181

Environment plug-in, WiFi
signal, 176

Environment plug-in, WiMax
signal, 177

Configuring basic settings
Environment plug-in, 173

Conformance mode, 109
hopping details, 114
packet details, 112

RFXpress RFX100 User Manual 249



Index

packet group details, 111
Connecting to an instrument, 185
Conventions, 2
Convolution coding, 77

OFDM, 164
Correction files, 39

applying, 140
creating, 139

Custom mode, 109
MAC header, 124
packet group details, 115
packet sync sequence, 120
PHY header, 123
PLCP header, 118
PLCP preamble, 117
PPDU details, 116
PSDU, 119

Custom modulation, 146
Custom settings, 66

D
Data

importing, 28
opening, 27
organization within a file, 48
saving, 28

Data files, 18
.rfd, 17

Data source values
from file, 46

Dialog box
Radar Configure, 82

Distortion
amplifier, 128
OFDM, 169

Distortion addition
amplifier distortion, 128

DUT Characterization, 57
DVB-T signal

Configuring advanced settings
in the Environment
plug-in, 182

E
Editing carrier details, 87

Environment plug-in
Configuring advanced settings

for a CDMA signal, 179
Configuring advanced settings

for a DVB-T signal, 182
Configuring advanced settings

for a generic signal, 175
Configuring advanced settings

for a Noise signal, 184
Configuring advanced settings

for a Radar signal, 175
Configuring advanced settings

for a User Defined
signal, 182

Configuring advanced settings
for a UWB signal, 175

Configuring advanced
settings for a W-CDMA
signal, 181

Configuring advanced settings
for a WiFi signal, 176

Configuring advanced settings
for a WiMax signal, 177

Configuring advanced settings
for an OFDM signal, 176

Configuring basic
settings, 173

Signals tab, 173
Error messages

AWG sequence window, 217
DUT characterization, 223
Environment plug-in, 222
generic signal, 209
miscellaneous, 224
OFDM, 217
radar, 213
RTSA connectivity, 224
UWB-WiMedia, 211

Exiting the software, 17
Eye diagram, 206

F
File

data, 18
File(1)Samples, 47
File(2)Symbols, 49
menu, 19
setup, 18

.smp, 17
File name extensions and

application directories, 17
Find instruments, 185
Frame payload, 68
Frames

OFDM, 167
Frank code, 146
Frequency hopping, 166

generic signal, 93
OFDM, 166
radar signal, 150

G
Gated noise, 132

OFDM, 79
UWB-WiMedia, 132

Generic signal
Configuring advanced settings

in the Environment
plug-in, 175

frequency hopping, 93
Graphs, 34

CCDF, 203
coherent pulse interval, 208
constellation, 205
eye diagram, 206
from external data, 36
I(t), Q(t), 202
previewing, 36
pulse shape, 201
spectrogram, 207
spectrum, 204

H
Hop time

methods, 94
Hopping

generic signal, 93
Pseudo-Random (Avoid

List), 151
Pseudo-Random (Range), 93
radar, 150
radar signal, 150

Hopping pattern, 64
UWB-WiMedia, 64

250 RFXpress RFX100 User Manual



Index

I
I/Q impairments

carrier leakage, 157
hardware skew, 157
I/Q Swap, 158
quadrature error, 158

I/Q Impairments
carrier leakage, 125
hardware skew, 99
I/Q Imbalance, 126
nonlinear distortion, 98
quadrature error, 125

I/Q Swap, 128
Imported waveform, 25
Importing data from a file or an

oscilloscope, 28
Installation, 5
Instrument control, 185
Instruments

AWG (Radar), 197
control (AWG5000), 188
control (AWG7000), 188
control (AWG70000), 187
control (Radar), 197
controlling a PSG, 191
find, 33
importing data, 32
oscilloscope, 190

Interference addition
gated noise, 132
I/Q signal, 136
noise, 159
offset addition, 103
radar, 136
real-world signal, 135
signal addition, 130
sinusoidal interference, 104
WiFi (802.11a), 136
WiFi (MIMO), 135
WiMax, 135

Interleave, 229

L
Linear frequency modulation, 146

M
Marker mapping, 61

Menu bar, 171
Minimum PC requirements, 5
Modulation, 146

biphase coded pulse, 146
BPSK, 146
custom, 146
Frank code, 146
linear frequency, 146
no modulation, 146
nonlinear FM, 146
P1 Polyphase code, 146
P2 Polyphase code, 146
P3 Polyphase code, 146
P4 Polyphase code, 146
polyphase codes, 146
QPSK, 146
step frequency, 146
User defined FM AM, 146
user defined step PM

AM, 146
wide band LFM, 146

Multipath
generic signal, 100
OFDM, 167
parameters for carriers, 100
radar, 154
reference path, 130
UWB-WiMedia, 129

N
Noise signal

Configuring advanced settings
in the Environment
plug-in, 184

Nonlinear FM, 146
Nonlinear impairments, 233
Normalization, 39

O
OFDM

basic setup, 163
clipping, 165
distortion, 169
frames, 167
packets, 166
symbols, 164

OFDM signal
Configuring advanced settings

in the Environment
plug-in, 176

On/Off, 27
Open data, 27
Open setup, 27
Option

installation, 40
RFXpress and AWG

models, 227
Oversampling, 38
Overview window, 41

P
P1 Polyphase code, 146
P2 Polyphase code, 146
P3 Polyphase code, 146
P4 Polyphase code, 146
Packets

OFDM, 166
PC requirements, 5
Phase noise

OFDM, 168
Plots

conditions, 34
Polyphase codes, 146
Power ramping, 95
PRBS editor, 45

starting values, 232
Preset

menu, 171
Preset menu

OFDM module, 171
Process preferences, 64
Pulse

modulation, 146
pulse envelope, 142
pulse impairments, 153
setup, 141
staggered PRI, 144

Pulse envelope, 142
Pulse impairments

amplitude, 153
jitter, 153

RFXpress RFX100 User Manual 251



Index

Q
QPSK, 146
Quantization, 169

R
Radar

Clutter parameters, 156
Radar Configure dialog box, 82
Radar signal

Configuring advanced settings
in the Environment
plug-in, 175

frequency hopping, 150
Reed Solomon coding, 74

OFDM, 74
Reference path

values, 130
Related documentation, 2
RFXpress Options and AWG

models, 227
Run, 27

S
S-Parameter

DUT Characterization
Wizard, 57

Generic Signal, 106
OFDM signal, 170
Radar Signal, 160
UWB-WiMedia signal, 136

Scattering parameter See
S-Parameter

Scramble editor, 76
OFDM, 76

Scrambling, 164
OFDM, 164

Sequence view, 198
event options, 200

trigger options, 200
Setup

base data, 89
carrier, 141
file, 18
filter, 91
modulation, 90
multi carrier, 86
pulse, 141
radar, 141
.rfs, 18
saving, 27
single carrier, 85

Shortcut keys, 227
Signal addition

hardware, 102
software, 159

Signal format, 38
Signal generation, 16

conformance mode, 109
custom mode, 109

Signals tab
Environment plug-in, 173

Software features, 14
Spectrogram, 207
Staggered PRI, 144
Starting the software, 15
Status bar, 23
Step frequency modulation, 146
Symbol map, 50
Symbols

OFDM, 164

T
TekVisa, 5
TekVISA, 185
Tone nulling, 63

OFDM, 165
UWB-WiMedia, 63

Toolbar, 22

U
User Defined signal

Configuring advanced settings
in the Environment
plug-in, 182

User defined step FM AM, 146
User defined step PM AM, 146
UWB signal

Configuring advanced settings
in the Environment
plug-in, 175

W
W-CDMA signal

Configuring advanced settings
in the Environment
plug-in, 181

Waveform length, 38
Waveform list, 23
Welcome, 1
Wide band LFM, 146
WiFi signal

Configuring advanced settings
in the Environment
plug-in, 176

WiMax signal
Configuring advanced settings

in the Environment
plug-in, 177

Z
Zoom, 201

I(t), Q(t), 202
spectrum, 204

252 RFXpress RFX100 User Manual


