FLEXIBLE USE OF ROHDE & SCHWARZ
OSCILLOSCOPE TRIGGER FOR ACCURATE
RADAR SIGNAL ANALYSIS
Oscilloscopes are increasingly used to analyze pulsed signals such as radar signals for aerospace and
defence as well as automotive applications. The oscilloscopes’ wide analysis bandwidth and manifold
trigger capabilities, make them a good fit for the increasing demand for higher bandwidths and accurate
signal detection in these applications. R&S®VSE vector signal explorer software is a powerful tool for
comprehensive analysis of a variety of signals, providing full support to the Rohde & Schwarz oscilloscope
advanced trigger system. Adjusting the trigger settings enables pulses and pulse sequences to be isolated
and run full pulse analysis using the R&S®VSE vector signal explorer software.
Your task

Rohde & Schwarz solution

State-of-the-art automotive radar modules use frequency modulated continuous wave (FMCW) signals or
chirp sequences. To analyze these signals, entire chirp
sequences need to be captured before the individual
chirps can be analyzed. Since FMCW signal off-times are
often significantly longer than chirp sequences, accurately
detecting chirp sequence start is essential to limit analysis to the signal portion of interest and to improve analysis
speed.

R&S®VSE vector signal explorer software provides full support for all Rohde & Schwarz oscilloscopes. Users can take
advantage of the advanced oscilloscope trigger system
and configure the most appropriate trigger type to ensure
accurate detection of signals of interest.
To activate the oscilloscope trigger support in R&S®VSE
software, open the trigger settings in the active measurement channel under Input & Output   ►Trigger and change
the trigger source to Manual (see Fig. 1).

This application card shows how R&S®VSE software can
be configured to take full advantage of Rohde & Schwarz
oscilloscope trigger capabilities for precise triggering on
the start of the chirp sequence of a real-world automotive
radar signal.

Fig. 1: Configuration of the manual trigger mode in R&S®VSE-K60 transient analysis
option.
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After switching the trigger mode to Manual in R&S®VSE
software, the user can also adjust the trigger settings with
the oscilloscope on-board tools to isolate pulses for analysis. Simply pressing the Local button on the oscilloscope
main screen accesses the oscilloscope user interface and
the desired changes can be made (see. Fig. 2).

Application
The example illustrates the software’s capabilities with a
real-world automotive radar signal. Fig. 3 shows the measurement setup. The automotive radar signal has a bandwidth of 3.9 GHz and is generated by a radar transceiver in
the 77 GHz to 81 GHz band, intended for short-range radar
(SRR). Each chirp sequence consists of 32 chirps. The signal is transmitted over the air and downconverted by the
R&S®FS-Z90 harmonic mixer to an intermediate frequency
range within the analysis bandwidth of the oscilloscope.
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Fig. 3: Measurement setup for automotive radar signal acquisition. The signal is downconverted by an R&S®FS-Z90 harmonic mixer and analyzed in the R&S®RTP164 highFig. 2: Switching to local mode to control the oscilloscope and adjust trigger settings.

performance oscilloscope.

For example, operators can simply select the most appropriate trigger type (e.g. edge, width, window) or configure
a more complex trigger setup exclusive to oscilloscopes
(e.g. A-B-R trigger).

The first step for analyzing this signal is selecting the
appropriate trigger settings to analyze an entire chirp
sequence using R&S®VSE software with the R&S®VSE-K60
transient analysis option.

When making a new acquisition with R&S®VSE, the software takes over the new user-configured trigger settings.

The chirp sequence and off-time durations are assumed
to be unknown and need to be measured. Therefore, the
acquired signal is intentionally undersampled, so that at
least two chirp sequences can be captured and estimate
the off-time in between. Fig. 4 shows an off-time value of
approximately 73 ms and each chirp sequence has a duration of approximately 26 ms.
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Fig. 4: Using cursors to measure the
chirp sequence and off-time.
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Set the width trigger with negative polarity in the same
range as the measured off-time. This is an easy way to
trigger on the start of the first chirp in the sequence.
Configure the trigger as follows:
► Start R&S®VSE and open a new transient analysis
measurement channel
► Set the
– appropriate center frequency (in this example 3 GHz
after downconversion)
– the desired analysis bandwidth (in this example
4 GHz)
– measurement time to capture an entire chirp
sequence (in this example 30 ms)
► Set the trigger mode in R&S®VSE to Manual
(see page 1)
► Press the Local button on the oscilloscope screen to
take control of the instrument, open the trigger settings
and configure the trigger as shown in Fig. 5
► Return to R&S®VSE and start acquisition
As shown in Fig. 6, the pulse sequence is properly captured. All 32 chirps are detected and their properties summarized in the chirp results table. It is also possible to
focus on one specific pulse and open more detailed measurements by selecting a chirp in the summary table.

Fig. 5: Width trigger settings to trigger on the start of the first chirp in the chirp
sequence.

Summary
R&S®VSE manual trigger mode uniquely provides full support for the Rohde & Schwarz oscilloscope trigger system
without limiting trigger types or parameters. This allows
flexible optimization of trigger settings for stable and reliable trigger conditions for the signal of interest, and better
measurement performance, especially when irrelevant signal portions such as off-times are significantly longer than
the pulses and pulse sequences.

Fig. 6: Measurement results
with R&S®VSE-K60.
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Ordering information
Type

Order No.

High-performance oscilloscope with 16 GHz
bandwidth 1)

R&S®RTP164

1320.5007.16

Oscilloscope with 6 GHz bandwidth 1)

R&S®RTO2064

1329.7002.64

Vector signal explorer software, basic edition

R&S®VSE

1345.1011.06

R&S®VSE options

different options available for a variety of standards and applications (e.g. pulse analysis,
transient analysis, 5G NR), please refer to the R&S®VSE product page:
https://www.rohde-schwarz.com/product/vse

Lower bandwidths available.
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