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Faster than ever: measurement of  
very low-level spurious emissions
With a new option, the R&S®FSW signal and spectrum analyzer makes spurious searches easier and up to 

50 times faster than traditional spurious search methods.

Spurious emissions lie outside the permitted signal band-
width; they can be caused by harmonics, parasitic emissions, 
intermodulation and frequency conversion products. Spu-
rious emissions decrease system performance, can impair 
other modules within a system and interfere with transmitters 
working in other frequency bands.

Searching for spurious emissions with spectrum analyzers is 
an essential measurement in the design, verification and pro-
duction of RF and microwave devices. Manufacturers of all 
kinds of RF and microwave transmitters such as radars and 
satellite up/downconverters need to ensure that the spurious 
emissions of their products are within the specified limits.

Some transmitters, especially in aerospace and defense appli-
cations, need to fulfill very stringent spurious emissions lim-
its. This implies searching for very low-level spurs within 
wide frequency ranges. To make the measurements with low 
noise floor and high sensitivity, a very low resolution band-
width (RBW), sometimes of only a few Hz, is required. More-
over, the location of the spurs in the spectrum is often not 
known beforehand, i.e. a very large frequency range has to be 
measured. This significantly increases the measurement time: 
even with very fast FFT spectrum analyzers, a spur search 
may take several hours or even days.

Fig. 1: R&S®FSW-K50 spurious measurements application screen: the Spectral Overview shows the reference sweep to calculate the necessary RBW. 

The Spurious Detection Spectrum section shows where limits were violated. The Spurious Detection Table lists the detected spurs along with the fre-

quency, power level and RBW used for the measurement.
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Fig. 2: The R&S®FSW-K50 option 

for the R&S®FSW finds spurs 10 to 

50 times faster than a high-end 

analyzer from the competition.

Smart measurements using optimized RBWs
With the new R&S®FSW-K50 spurious measurements option 
for the R&S®FSW signal and spectrum analyzer, spurious 
measurements become much faster, especially when search-
ing for low-level spurs, and are easier to configure. The only 
settings you need to make are the frequency ranges and the 
maximum allowed spurious level; you no longer need to set 
the RBW for each frequency range. 

The application performs a fast reference sweep to estimate 
the noise floor and calculate the necessary RBW at each fre-
quency range. Then it determines whether each detected sig-
nal peak is a real spur, a noise artifact or internally generated 
interference (residual spurs), and summarizes the results in 
the spurious detection table (Fig. 1). This table lists all signals 
that exceed the detection threshold, and are really a spur.

The algorithm within the R&S®FSW-K50 option is smart 
enough to set the RBW as low as necessary to recognize the 
real spurs at the required frequency ranges but not unnec-
essarily low in those frequency ranges where no potential 
spurs have been found. As a result, spur searches are up to 
50 times faster than with traditional spur search methods, 
when wide frequency ranges and stringent spur detection 
limits are applied (Fig. 2).

Directed search at predefined frequencies
If the spur frequencies are known beforehand, for example 
harmonic frequencies, the R&S®FSW-K50 option also allows 
a directed spur search at predefined discrete frequencies with 
a small span around each frequency. Because the span is 
smaller, the directed search saves measurement time and, if 
you use a larger signal-to-noise ratio, it can provide more pre-
cise results.

The two search methods can also be combined. After a wide 
search, a mouse click transfers the frequencies where spurs 
have been detected into a directed search for more detailed 
analysis.

Summary
The new R&S®FSW-K50 spurious measurements option auto-
mates and speeds up the spurious search, especially when 
looking at very low-level spurs. The user only needs to enter 
the frequency range and the desired spur detection level. The 
option calculates and applies the optimum RBW at each fre-
quency. Very narrow RBWs will be used only in those frequen-
cies where needed. With this option, spurious searches are up 
to 50 times faster than using traditional search methods.
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