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The R&S®SMW200A vector signal 
 generator processes PDW streams
Pulse descriptor words (PDWs) describe the parameters of radar pulses. Radar simulators stream these 

PDWs at high speed to a signal generator that interprets them and converts them into signals for testing 

radar receivers. A new option enables the R&S®SMW200A to take over this role.

Receivers used for radar electronic sup-
port measures (RESM) – e.g. radar 
warning receivers and receivers for 
instantaneous frequency measurements 
(IFM) – are tested in development labs 
with maximum pulse rates up to their 
performance limit. To do so, radar devel-
opment engineers use complex, very 
long pulse sequences that cannot eas-
ily be produced by a signal  generator. 
The pulses are defined by a series of 
pulse descriptor words (PDWs). Each 
PDW consists of a set of pulse param-
eters in coded form (pulse width, pulse 
repetition interval, time of arrival [ToA, 
see box], signal level, etc.). A PDW list 

Extremely high pulse rates 
required
Real scenarios often include  several 
spatially distributed radars ( emitters) 
whose signals must be simultane-
ously received, separated and eval-
uated. Due to rotating antennas and 
directional patterns, these signals have 
a high dynamic range. The signals gen-
erated by the radars have different fre-
quencies and modulations, and pulse 
rates ranging from a few kilohertz to 
100 kHz. The more radars there are 
in the scenario, the higher the pulse 
rate the receiver must be able to han-
dle. The maximum pulse rate at which 

describes a radar scenario completely, 
and very compactly in terms of data 
storage. Typical lists can contain mil-
lions of PDWs.

With the new R&S®SMW-K503 inter-
face option, the R&S®SMW200A vec-
tor signal generator can interpret PDW 
streams and convert them into radar 
signals. The PDW streams are fed in 
from a customer-provided radar simula-
tor that either calculates them or takes 
them from a recorded live scenario. The 
setup in Fig. 1 enables testing of radar 
receivers and their processing algo-
rithms over extremely long test periods.
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From PDW to radar test signal

Radar simulator
as PDW generator

Signal generation by the
¸SMW200A with ¸SMW-K503 Radar receiver

LAN

PDW stream

RF

Fig. 1: A typical setup for testing single-channel radar receivers.

individual emitters can still be recog-
nized amid the multitude of pulses is 
therefore an important performance fac-
tor for a radar receiver. Equipped with 
the R&S®SMW-K503 software option, 
the R&S®SMW200A is able to generate 
1 million pulses per second (1 Mpps) – 
a market-leading rate for PDW stream-
ing over LAN. For even more demand-
ing receiver tests, the R&S®SMW-K504 
software option supports pulse rates as 
high as 2 Mpps. Users who configure 
the R&S®SMW200A with two RF paths 
(possible up to 20 GHz per path), can 
install both software options twice to 
enable processing of two independent 

Fig. 2: Plot of a sig-

nal generated with 

PDW streaming and 

an arbitrary waveform 

segment: ten pulses, 

each with its own fre-

quency offset and 

nonlinear frequency 

modulation.

PDW streams. If these are merged with 
an RF combiner, the pulse rate can 
again be doubled.

Arbitrary pulse shapes
In addition to using conventional radar 
pulses such as Barker coded and 
unmodulated pulses, many customers 
want to test with complex pulse shapes 
such as nonlinear chirps. To achieve 
this, first an arbitrary waveform seg-
ment with the desired pulse shape is 
stored in the R&S®SMW200. The PDW 
addresses this segment, and the gen-
erator produces the pulse at the time 

Time of arrival (ToA)
When receiving, classifying and  saving 
pulsed radar signals, a radar warning 
receiver creates a PDW for each pulse. 
It assigns each pulse a timestamp at its 
time of arrival (ToA) and notes this in the 
PDW. If it is necessary to simulate the 
pulse for test purposes, the ToA serves as 
the start time for the signal generator.

ToA 1 ToA 2 ToA 3 ToA 4 ToA 5

specified in the PDW (Fig. 2). The arbi-
trary waveform can be created using 
the R&S®Pulse Sequencer PC software 
together with the R&S SMW-K300 gen-
erator option.
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