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Precompliance Test Receiver R&S ® ESPI

Improved, patented EMC test method 
for drifting interference signals
Principle

For several instrument generations now, 
Rohde & Schwarz test receivers have 
included methods for reducing data and 
optimizing final measurements in order 
to reduce total test time. Prescan mea-
surements with the fast peak detector, 
determination of critical frequencies and 
time-saving standard-compliant final 
measurements on a limited number of 
test points have been accepted methods 
for years in the EMC world. 

The challenge for an automatic test 
method is particularly high if the inter-
ference signals are not stable and drift 
in frequency. Since prescan and final 
measurements cannot occur at the 
same time, it is possible that the inter-
ference frequency determined with 
the prescan measurement may have 
changed to such an extent by the time 

FIG 1 Two cycles recorded several minutes apart. The interference signal, measured 
with the V-Network R&S ® ENV216 on a switching power supply, has clearly left the 
measurement bandwidth.

FIG 2 The prescan measurement was interrupted; the receiver is in the final measure-
ment phase.

final measurement is performed that it 
is either not detected at all or only par-
tially (FIG 1). 

The new method basically retains the 
prescan / final measurement division 
since this has the advantage of reducing 
the number of measurements with long 
measurement times. However, the mea-
surement procedure is designed in such 
a way that exceeding a limit value imme-
diately interrupts the prescan measure-
ment and initiates a final measurement 
with standard-compliant receiver set-
tings. The prescan measurement is then 
resumed at the next frequency.

Detailed description

Before a measurement is started, a limit 
line is assigned to each trace and the 
LIMIT CHECK function is activated. This 

To increase the probability of detecting 

drifting interference signals, the Test 

Receiver R&S ® ESPI was expanded to 

include a function that reduces the 

time between prescan measurement 

and final measurement to a minimum. 

This function is based on a method 

patented by Rohde & Schwarz.
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FIG 3 Display after detection of a drifting broadband interference signal. The number 
of final measurements was limited to twelve, and every interference signal was reliably 
determined.

FIG 4 Peak list with the final measurement results. Frequency, level and offset to the 
limit line are documented.

allows the receiver to compare the pre-
scan measurement values with the limit 
values. 

The R&S ® ESPI first analyzes the interfer-
ence spectrum with a fast prescan. As 
soon as the measured level drops below 
the specified offset to the limit line, the 
instrument interrupts the prescan, sets 
the frequency to be examined on the 
bar graph display in the top half of the 
screen and starts the final measurement 
(FIGs 2 and 3). Since the final measure-
ment immediately follows the prescan 
measurement, the probability that drift-
ing and fluctuating interference signals 
will be reliably detected increases sig-
nificantly. The receiver marks the final 
measurement value on the screen, adds 
it to the peak list and stores it for later 
documentation (FIG 4). 

With some applications, it is neces-
sary to decide on a case-by-case basis 
whether a final measurement of the 
detected interference signal is neces-
sary. The automatic mode described 
above is complemented with an inter-
active mode for this purpose. In this 

case as well, the bar graph display is 
set appropriately for final measurement 
when an interference signal occurs. 
Now, however, the receiver waits, and 
the user has the chance to alter the fre-
quency in order to precisely locate the 
interference signal, e. g. by using an 
audio demodulator. Final measurement 
is then started only after the MEASURE 
button is pressed. If the level of the 
interference signal fluctuates, the high-
est measured level that is automati-
cally recorded in this interim phase (GET 
MAXHOLD) can be added to the peak 
list. If the interference signal is not of 
interest (e. g. ambient noise), the user 
can also skip the final measurement 
(SKIP FREQUENCY).

With the narrowband / broadband dif-
ferentiation function, which is optional, 
the receiver automatically decides 
which detector to use for final measure-
ment. It compares the positive and neg-
ative peak values of the prescan mea-
surement. If the difference exceeds a 
selectable threshold, a broadband inter-
ference signal is assumed to be pres-
ent and the quasi-peak detector is used 
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for final measurement. If the difference 
falls below this threshold, a narrowband 
interference signal is present, and the 
final measurement is performed with the 
average detector.

Even though the EMC T&M equipment 
from Rohde & Schwarz has reached a 
highly acclaimed level, the company will 
continue to invest in its R&D to make it 
even more efficient and user-friendly.

Matthias Keller
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