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R&S®DDF550
Wideband Direction
Finder

At a glance

The fast R&S®DDF550 wideband direction finder
offers outstanding realtime bandwidth and DF scan
speed as well as high DF accuracy, sensitivity and
immunity to reflections. The unit has compact
dimensions and is optionally available as a
DC-powered model, which makes it ideal for mobile
applications.

The R&S®DDF550 can be operated with virtually all
R&S®ADDx multichannel DF antennas. From the wide
range of R&S®ADDx DF antennas, the right antenna(s)
can be chosen for every application. The R&S®ADDx

DF antennas have a large number of antenna elements
and therefore offer a very wide aperture and exceptionally
high performance. All antennas come with integrated
lightning protection that does not impair DF accuracy.

For fast, automatic location of frequency agile signals,
multiple R&S®DDF550 direction finders can be combined
and operated in synchronized DF scan mode in conjunc-
tion with an optional, automatic preclassifier. ITU-compli-
ant measurement methods can optionally be added to the
R&S®DDF550.

® ROHDE&SCHWARZ DDF550 - WIDEBAND DIRECTION FINDER

D550

& ey

o i
@ uNkok
o X

- o

o]




Key facts

1 High DF accuracy, sensitivity and immunity to reflections

1 High DF scan speed due to outstanding 80 MHz realtime
bandwidth (VHF/UHF/SHF)

1 Easy integration into mobile platforms due to compact
size and optional DC power supply

1 DF antennas with integrated, extendible lightning
protection causing no impairment of DF accuracy

1 Direction finding of signals in the frequency range up to
6 GHz

Benefits

Direction finding of short-duration signals with
high probability of intercept
> page 4

Reliable DF results even in challenging
environments
> page 4

Innovative DF antennas
> page b

Precise direction finding of weak signals
> page 6

Accurate and reliable location of short-duration
signals
> page 7

Special and exceptionally powerful receive path
for signal measurement
> page 8

Powerful hardware developed by Rohde & Schwarz
> page 9

Effective measurements in line with ITU
recommendations
> page 10

Direction finding up to 6 GHz
> page 10

Hardware-accelerated multichannel signal
processing
> page 11
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Direction finding
of short-duration
signals with high
probability of
Intercept

Reliable DF results
even in challenging
environments

The R&S®DDF550 is designed for high-speed monitoring
of wide frequency ranges. Bearings of short-duration sig-
nals and fast, frequency agile transmitters operating at
unknown frequencies are taken with high probability of
intercept. This is mainly due to the large 80 MHz realtime
bandwidth in the VHF/UHF range. In many applications,
this bandwidth makes it possible — without activating

the DF scan mode - to take bearings of all signals in the
80 MHz range in parallel and with maximum probability
of intercept. Frequency ranges exceeding 80 MHz are
traversed in DF scan mode at very high speed, which

is enabled by the fast synthesizer. Additionally, with the
R&S®DDF550-EMS " enhanced measurement speed and
R&S®DDF550-ID EMS identification options, the minimum
signal duration can be further decreased, so that even
short-duration signals can be detected and located. The
R&S®DDFb550 also delivers accurate bearings of state-of-
the-art, fast frequency hopping signals.

" The R&S®DDF550-EMS option is export restricted.

Multi-element DF antennas

Due to multipath propagation (especially in urban areas),
not only the direct wave but also reflections arrive at the
DF antenna. The R&S®ADDx multichannel DF antennas
offer higher immunity to such reflections than most com-
mercially available antennas, since they feature an excep-
tionally large number of antenna elements. Virtually all
Rohde & Schwarz DF antennas use nine antenna elements
in the VHF/UHF range, or eight in the UHF/SHF range,
while commercially available DF antennas typically have
only five. The R&S®ADDx antennas were designed to pro-
vide stable bearings even with a 50 % share of reflections.
If only five antenna elements are used, substantial DF er-
rors can be expected in certain frequency ranges.?

2 For details, see "R&S®ADDx Multichannel DF Antennas” Product Brochure
(PD 0758.1106.12).



Innovative
DF antennas

Active/passive switchover with just a mouse click
Up until now, users have had to decide what is more im-
portant to them: the higher sensitivity offered by active
DF antennas or the higher immunity to strong signals pro-
vided by passive DF antennas.

The R&S®ADDO11SR, R&S®ADDO11P, R&S®ADDO50SR,
R&S®ADD153SR, R&S®ADD157 and R&S®ADD253 DF an-
tennas for the first time make it possible to bypass the ac-
tive circuitry of the antenna elements. The user can switch
the active elements to passive mode by a simple mouse
click. These DF antennas thus offer the advantages of both
the active and the passive mode.?

Exceptionally high DF sensitivity

The antenna elements of the R&S®ADD153SR,
R&S®ADD157 and R&S®ADD253 DF antennas are
equipped with PIN diodes, allowing the electrically active
structure to change very quickly in the VHF/UHF range.
As a result, these elements are always optimally adapted
to the receive frequency and offer exceptionally high
sensitivity. ?

Integrated, extendible lightning protection

All installed Rohde & Schwarz DF antennas that are at risk
of being struck by lightning have built-in, effective, extend-
ible lightning protection. The lightning protection concept
was taken into account in development right from the start
and does not impair DF accuracy.?

Easy replacement of DF antennas

Unlike commercially available antennas, DF antennas from
Rohde &Schwarz do not need to be individually calibrated.
The precisely manufactured R&S®ADDx DF antennas be-
have exactly as predicted in theory. A DF antenna from
Rohde & Schwarz can be replaced with the same model
without having to manage new calibration data and store
it in the direction finder.?
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P re C i S e d i re C-ti O n Adjustable coherent signal integration in
wideband DF and DF scan mode for enhanced
) . DF sensitivity
fl n d I n g Of We a |( The R&S®DDF550 performs parallel averaging of the volt-
ages measured on the individual elements of a DF antenna
. relative to a reference element. This is done on a large
S I n a | S number of frequency channels simultaneously, both in
g wideband DF and DF scan mode, the process being re-
ferred to as coherent signal integration. In a first step, all
antenna voltages for all frequency channels measured are

High DF sensitivity due to large number of stored and, after the selected averaging time, the averaged
antenna elements voltage value is output for each channel. Next, bearings
Featuring an exceptionally large number of antenna ele- are calculated from the averaged antenna voltages. As the
ments, the R&S®ADDx multichannel DF antennas offer averaging time increases, the impact of noise decreases
higher sensitivity for use with the R&S®DDFb550 than significantly, resulting in a corresponding increase in
DF antennas with identical diameter but fewer elements. A DF sensitivity. Coherent signal integration will improve
higher number of antenna elements means a higher num- DF sensitivity by 29 dB for an emission of 1 s duration and
ber of spatial sampling points, resulting in higher system by 24 dB for a 300 ms burst signal. As a prerequisite for
gain.¥ this method, the channels to be covered must fall within
the R&S®DDF550 realtime bandwidth (25 kHz channel
resolution).

3 For details, see “R&S®ADDx Multichannel DF Antennas” Product Brochure

(PD 0758.1106.12).
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Accurate and
reliable location
of short-duration
signals

GPS based synchronization of multiple
R&S®DDF550 (time-synchronized DF scan mode)
To locate short-duration signals, all direction finders in a
radiolocation network should be synchronized so that they
take bearings on the same frequency at the same time.
This is the only way to ensure that bearings will be deliv-
ered by all direction finders — even for very short emissions
— allowing the precise location of a signal source to be
calculated.

Using the R&S®DDFb550-TS time-synchronous scanning
option and suitable GPS receivers, multiple R&S®DDF550
direction finders can be synchronized by means of the
R&S®DDF550-IGT internal GPS time synchronization op-
tion or any other GPS 1 pps signal. This is an essential
prerequisite for using the R&S®DDF550 in radiolocation
systems for the automatic location of frequency agile
transmitters.

Optional preclassifier detects LPI signals and
summarizes individual results into a condensed
result

Only a specific portion of the signals received by the

DF antenna is of interest in practical applications. The
R&S®DDF550-CL preclassifier option automatically sepa-
rates specific LPI¥ signals, such as frequency hopping,
chirp and burst signals, from conventional signals. The
individual DF results of an emission are automatically av-
eraged and summarized to give a condensed result. This
procedure enhances radiolocation accuracy and minimizes
the amount of data to be transferred between the DF sta-
tions in a radiolocation network.

4 Low probability of intercept.
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Special and
exceptionally
powerful

receive path for
signal measurement

The number of radio services and transmitters is continu-
ously growing, which results in an increasing cumulative
load on the antenna input and the receiver input. Digital
broadcasting services in particular, such as DVB-T and
DAB with their high bandwidths, are changing antenna
and receiver linearity requirements. The problem is intensi-
fied if the DF antenna is in the vicinity of strong transmit-
ters — which can hardly be avoided in metropolitan areas.

If the number of strong signals becomes too high,
intermodulation products may become visible in the spec-
trum. In the worst case, they would mask signals of inter-
est and make direction finding impossible.

In many applications, it is good practice to reduce the
realtime bandwidth in order to increase sensitivity, linearity
and immunity to strong signals.

Special and exceptionally powerful receive path
\When the user sets a realtime bandwidth of 20 MHz (or
less), both receive channels of the R&S®DDF550 in the
VHF/UHF/SHF range automatically switch over to an ex-
ceptionally powerful receive path. This second path has
been optimized for precise signal measurement.

Improved analog architecture of the receive path

To minimize the detrimental influence of strong signals

outside the receive bandwidth, these signals must be

filtered out as far as possible already in the analog part

of the RF frontend. This works best with narrow receive

bandwidths. Filters can be used that take effect in the

spectrum considerably earlier and thus filter more strongly.

The R&S®DDF550 includes various filters that are selected

depending on the set realtime bandwidth:

1 Special filters in preselection optimized for the narrower
realtime bandwidth

1 Special IF filter with 20 MHz bandwidth

Especially powerful analog/digital converters

The performance of commercially available analog/digital
converters is influenced by the receive bandwidth: the nar-
rower the receive bandwidth, the better the performance.
This is why the R&S®DDFb550 features two different ana-
log/digital converters that can be selected depending on
the set realtime bandwidth. When a realtime bandwidth of
20 MHz (or less) has been set, a particularly high-resolu-
tion converter is used.

Considerable advantages in the case of weak

signals and dense signal scenarios

The receive path with 20 MHz realtime bandwidth, which

was specially developed for precise signal measurement,

offers a number of advantages in both DF and receive

mode:

1 Significant reduction of the noise floor due to narrower
bandwidth

1 Less limitation (due to strong signals outside the receive
bandwidth) of the dynamic range in the analog/digital
converter thanks to narrower analog filters

1 Significant improvement (18 dB (typ.)) of the
intermodulation-free dynamic range through the use of a
special analog/digital converter

These measures lead to a much improved signal-to-noise
ratio, especially with strong signals in the vicinity of the re-
ceive bandwidth. The second receive path is therefore par-
ticularly suitable for measuring weak signals and/or dense
signal scenarios where many strong signals are present
(typically in large cities).



Powerful hardware
developed by
Rohde & Schwarz

In-house development and manufacture of all

DF system components, including the DF antenna
All components of the DF system that is based on the
R&S®DDF550 are developed and manufactured by
Rohde & Schwarz, ensuring above-average performance
and quick implementation of technical innovations. Par-
ticularly for DF antennas, recent years have seen major im-
provements, such as active/passive switchover developed
and introduced by Rohde & Schwarz.

Rohde & Schwarz benefits from its many years of experi-
ence in the development and production of antennas, re-
ceivers and digital signal processing equipment.

Signal processing at maximum speed based on
powerful FPGAs

The large number of powerful field programmable gate
arrays (FPGA) implemented in the R&S®DDF550 delivers
above-average signal processing speed. FPGAs are much
more powerful than the digital signal processors (DSP) and
PC processors that many competitor products use for sig-
nal processing.

Use of powerful Rohde & Schwarz ASICs

At specific points in the signal processing chain, all data
must be processed simultaneously. The processing speed
of the entire chain therefore essentially depends on the
performance at these points. This is why Rohde &Schwarz
uses its own application-specific integrated circuits (ASIC).

High immunity to strong signals thanks to
sophisticated preselection

Apart from wanted signals, a spectrum usually also con-
tains strong signals, such as those from TV and radio
broadcast transmitters. In order not to impair DF results,
these out-of-band signals must be sufficiently suppressed
by preselection. The R&S®DDF550 is equipped with
sophisticated preselectors developed by Rohde & Schwarz
based on decades of experience. In contrast to most
competitor products, the R&S®DDF550 has tracking and
bandpass filters that can be selected depending on the set
realtime bandwidth. This preselection capability goes far
beyond ITU recommendations and leads to above-average
immunity to strong signals.

VHF/UHF/SHF preselection of the R&S®DDF550 with bandpass and

tracking filters.

Rohde & Schwarz R&S®DDF550 Wideband Direction Finder 9



Etfective diecton inders andreeaers,
measurements et ety T oomrt

As an option, the R&S®DDF550 can be furnished with

i n | i n W i -th IT U comprehensive, ITU-compliant measurement methods.
e These include:

1 Frequency and frequency offset in line with

re CO m m e n d ati O n S 1 ::Tlizjlfstsr,:lnzzgfr)] line with ITU-R SM.378

1 Modulation in line with ITU-R SM.328
1 Spectrum occupancy in line with ITU-R SM.1880 (with
remote control PC and R&S®ARGUS software packages)
1 Bandwidth in line with ITU-R SM.443
1 Detection of mono and stereo transmissions from
FM broadcast transmitters

9 Depending on the application, an external reference frequency with higher
accuracy may be required, e.g. a GPS reference frequency.

D i re C-ti 0 n fi n d i n g u p Fast, effective radiolocation of interferers
Together with the R&S®ADD078SR DF antenna, the
R&S®DDF550 delivers precise DF results up to 6 GHz. Until
-to 6 G H Z now, this has only been possible up to 3 GHz. DF bearings
can now be taken on transmitters up to 6 GHz, for exam-
ple in the frequency bands of the following services:
1 WLAN

1 WIMAX™
1 Microwave systems

The R&S®DDF550 effectively detects and locates interfer-
ence in the corresponding frequency bands.

Locating target transmitters previously required the use of
rotatable directional antennas, which have disadvantages
regarding manageability and measurement speed. The
R&S®DDF550 immediately displays the bearing, signifi-
cantly simplifying direction finding during test drives.

High DF accuracy and immunity to reflections in the
VHF/UHF range are also achieved in the SHF range.

WIMAX Forum is a registered trademark of the WiMAX Forum. WiMAX, the
WIiMAX Forum logo, WiMAX Forum Certified, and the WiMAX Forum Certified

G logo are trademarks of the WiMAX Forum.
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Hardware-
accelerated
multichannel signal
processing

The R&S®DDF550 digital direction finder optionally pro-
vides hardware-accelerated signal processing for the
R&S®CA120 multichannel signal analysis system (see

also product brochure, PD 3606.9327.12 or data sheet,

PD 3606.9327.22). For this purpose, the R&S®DDF550
needs to be equipped with the R&S®DDF550-SP signal
processing board. The board supports up to three different
high-performance signal processing functions implement-
ed in field programmable gate array (FPGA) technology.

Multichannel signal detection and analysis in a
networked system

Equipped with the R&S®DDF550-SP hardware-accelerated
signal processing option, the R&S®DDF550 supports par-
allel multichannel signal detection and analysis. The fol-
lowing high-performance signal processing functions are
implemented in field programmable gate array (FPGA)
technology:

1 Multichannel signal extraction: R&S®DDF550DDCE

1 Calculation of high-resolution spectra: R&S®DDF550-HRP
1 Detection of frequency agile signals: R&S®DDF550-ST

The R&S®CA120 multichannel signal analysis system ide-

ally complements the R&S®DDF550 when equipped with

the following options:

1 Multichannel signal processing: R&S®CAT20MCP,
R&S®CA120FFP

1 Detection of fixed frequency and burst signals:
R&S®CA120DSC

1 Detection of frequency hopping signals: R&S®CA120ST

Thanks to the detailed interface description, system inte-
grators can directly access the receiver data streams for
processing in their own external systems.

Parallel multichannel output of more than

100 channels

Within the direction finder's realtime bandwidth, more
than 100 channels (manually set by the user) with a maxi-
mum bandwidth of 30 kHz each or 32 channels with a
maximum bandwidth of 300 kHz each can be simultane-
ously output over the 1 Gbit Ethernet interface. As a result,
a large number of signals are available as an I/Q baseband
data stream that can be processed in external systems
(R&S®DDF550DDCE option).

Equipped with the R&S®CA120MCP and R&S®CA120FFP
options, the R&S®CA120 multichannel signal analysis sys-
tem processes the extracted signals online and supports
multichannel content recovery in a signal scenario with
many signals through audio demodulation, classification,
demodulation/decoding and recording.

Rohde & Schwarz R&S®DDF550 Wideband Direction Finder 11



Multichannel digital downconversion (DDC)

signal extraction from the R&S®DDF550 realtime
bandwidth with R&S®DDF550DDCE and
R&S°CA120FFP

If multiple signals in the R&S®DDF550 realtime bandwidth
are active at the same time, users can extract these signals
by means of digital downconverters. The maximum num-
ber of DDCs computed in parallel depends on the set DDC
bandwidth (for details, see the R&S®CA120 data sheet,

PD 3606.9327.22). In a typical HF application with an
R&S®DDF550 realtime bandwidth of up to 20 MHz and a
DDC bandwidth of up to 30 kHz, well over 100 signals can
be extracted and output simultaneously. The downconvert-
ed signals are available as digital I/Q streams on one of the
R&S®DDF550 LAN interfaces.

The R&S®CA120 multichannel signal analysis system fur-
ther processes the extracted signals online (audio demod-
ulation, classification, demodulation/decoding and record-
ing) to provide optimum support for multichannel content
recovery from a signal scenario.

Automatic detection of fixed frequency and
burst signals with R&S®DDF550-HRP and
R&S°CA120DSC

The signal detector provides a detection result for each
detected signal matching user-defined selection criteria
in the realtime bandwidth of the R&S®DDF550. The auto-
matically computed detection threshold adapts indepen-
dently to the noise floor characteristic that varies within
a frequency range. In scenarios where certain signals or
frequency ranges are of no interest, the detector algorithm
can be parameterized with a list of frequency ranges that
may be ignored. The detector will generate no messages
for signals in these ranges.

The R&S®CA120 taps the detection spectra at the LAN
interface of the R&S®DDF550 and processes them. The
R&S®CA120 assigns the results to signals, manages lists of
active and inactive signals and uses digital downconvert-
ers (R&S®DDF550DDCE) to automatically process detected
signals, thereby providing optimum support for signal
search and signal monitoring.

R&S°DDF550 with R&S®DDF550-SP: support for hardware-accelerated signal processing with R&S®CA120

R&S®DDF550-SP signal processing board

R&S®DDF550-ST
detection of short-time signals

R&S®DDF550 base functions

(up to 80 MHz bandwidth) spectra

Wideband
delay buffer

1 Gbit Ethernet

R&S°GX460/R&S°GX465
digital wideband storage device

R&S®DDF550-HRP
calculation of high-resolution

R&S@D D F550D D CE 1 Gbit Ethernet
DDC signal extraction

R&S®CA120ST

1 Gbit Ethernet . . .
detection of short-time signals

R&S®CA120DSC
detection, search and classifi-
cation of fixed frequency signals

1 Gbit Ethernet

R&S®CA120FFP
fixed frequency processing

1 Gbit Ethernet
1 Ghit Ethernet

R&S®CA120REC
recording and replay

The R&S®DDF550-SP signal processing board with options. The results are processed in the R&S®CA120 multichannel signal analysis system.
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Automatic detection of frequency agile short-time
signals with R&S°DDF550-ST

When used with R&S®CA120, the R&S®DDF550-ST op-
tion delivers a result for each short-time signal that is de-
tected within the realtime bandwidth of the R&S®DDF550
and matches user-defined selection criteria. The results
are output on the 1 Gbit Ethernet interface for further
processing.

By measuring, classifying and sorting the results, the
R&S®CA120 multichannel signal analysis system with the
R&S®CA120ST and R&S®CA120PS options optimally sup-
ports the detection and monitoring of frequency agile
short-time signals.

With its automatic profile separation and online recom-
bination capabilities, R&RS®CA120 provides the enhanced
online dehopping solution.

With its automatic detection and classification capability, RRS®CA120 can monitor complete signal scenarios and informs the user about any signals or
events of interest.

B = unit [d6m v | Min [-175.0dem =

MHz tHz

El El Mai |-82.D dBm = Rate 640 kHz Bandwidth 300 kHz
12 \ . y

0 dBm

Detect and Classify

El \l Min [-170.0 dBm = Max [-102.0 dBm =] Bandwidth 300 kiz

Detections Filter: IShow classified detections only ;I

£ | Time | Center Freq, |Det. Bandwidthl Class, Bandwidth | Det. Level | Sig. Status | Confidence | Modulation Trans, Sys. | Symbaol Rate | Level I:I
- 07:13:10:000 UTC 12.68709 MHz 197 Hz 234 Hz -101 dBm ackive LIMEMCYW M -16.3 dbpy
- 07:13:01:000 UTC 12.78602 MHz 2.542 kHz 3 kHz -72 dBm ackive 100,00 % PSKSA STANAG_ 4285 2400.0 Bd 6.2 dbpy
o 7249000 UTC 12, 769742 MHz 77 Hz 1Hz -86 dEm ackive 100,0 % CARRIER 1.4 dbpy
o 072048000 UTC 12, 749573 MHz 212 Hz 1Hz -&1 dEm ackive 100,0 % CARRIER 5.8 dbpv
- D7 2136000 UTC 12, 748158 MHz 262 Hz 263 Hz -54 dEm ackive LIMKMCAW N 9.5 dbpy
o 072135000 UTS 12, 731995 MHz 373 Hz 329 Hz -85 dEm inackive 100,0 % FakKz 99,9 Bd 5.0 dbpy
o OFZEE000 UTC 12, 729996 MHz 1.018 kHz 1,068 kHz -66 dEm active 100,0 % Fakz (STAMAG_4481_FSK) 50,0 Bd 1.5 dbpw
o OFZEe000 UTC 12, 720991 MHz 2,113 kHz 316 Hz -Gz dEm active 100,0 % Fakz 99,9 Bd -7.4 dbpy
o 07214000 UTC 12, 719997 MHz 631 Hz B63 Hz -&1 dEm active 100,00 % Fakz 75.0 Bd 4.9 dbpw
o 07209000 UTC 12, 7010565 MHz 1.035 kHz 1.069 kHz -64 dBm active 100,0 % Fakz [STANAG_4451_FSK) 50.0 BEd 22,7 dopw
- 07 12:00:000 UTC 12,675006 MHz 512 Hz 322 Hz -G6 dBm active LIMERIC WM 3.7 dopy
o 071156000 UTC 12669421 MHz 2.365 kHz 2.2kHz -51 dBm active 57.0 % PSKZA 120.0 Ed
- O7:11:42:000 UTC 12666745 MHz 2.892 kHz 2.55 kHz -78 dBm active LIMERIC WM -22.5 dbpy

- 000 UTE  12,6553995 MHz 541 Hz 266 Hz -5& dBm active 99,0 % Fakz 100.0 Ed 11.4 dbpy
0 LT z 2 ) Bi
- 071310000 UTC 12625995 MHz 525 Hz -6 dBm active 5.0 % Fakz 100.0 Ed 4.4 dbpy
o 07000 UTC 12,5859996 MHz 310Hz 283 Hz -78 dBm active 5.0 % Fakz 50.0 BEd -1.& dbpy
- 071000 UTC 12585996 MHz 203 Hz 1Hz -85 dBm active 100,00 % CARRIER -11.5 dbpy
-~ 07:11:10:000 UTC 12.57 MHz 2.79 kHz 3 kHz -59 dBm ackive 100,00 % P5KEA STANAG_4285 2400.0 Bd 276 dopy
4| | 3
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System components

DF antennas for the R&S®DDF550
The R&S®DDF550 can be operated with virtually all
R&S®ADDx multichannel DF antennas (see table).

R&S®ADD-LP extended lightning protection

All installed Rohde & Schwarz DF antennas that are at risk
of being struck by lightning include a lightning rod as stan-
dard. This rod safely diverts lightning strikes and in most
cases prevents damage to the DF antenna.

The higher a DF antenna is located, the higher the likeli-
hood that lightning will not strike the rod but instead will
laterally impact the DF antenna and cause significant dam-
age. The R&S®ADD-LP extended lightning protection is
recommended for installation heights of more than 20 m
above ground (e.g. masts > 20 m, tall buildings, mountain-
tops). The R&S®ADD-LP consists of two crossed lightning
rods that in most cases prevent lateral impacts since the
rods protrude beyond the DF antenna.

Frequency range Application

R&S®°ADDO11SR 300 kHz to 30 MHz

R&S°ADDO11P 300 kHz to 30 MHz

R&S®ADD119 300 kHz to 30 MHz

R&S®ADDO15 1 MHz to 30 MHz

R&S®ADD216 300 kHz to 3 GHz

R&S®ADDO50SR 20 MHz to 450 MHz

R&S®°ADD153SR 20 MHz to 1.3 GHz

R&S®ADD157 20 MHz to 1.3 GHz (vertical polarization),
40 MHz to 1.3 GHz (horizontal polarization)

R&S®ADDO070 1.3 GHz to 3 GHz

R&S®ADD253 20 MHz to 3 GHz

R&S®ADDO78SR 1.3 GHz to 6 GHz

Discontinued antennas

R&S°ADD050 20 MHz to 200 MHz

R&S°ADD150" 20 MHz to 1.3 GHz

R&S°ADD153 20 MHz to 1.3 GHz

R&S®ADD170 800 MHz to 2 GHz

R&S®ADD0O70M 1.3 GHz to 3 GHz

" Depending on the hardware version, modifications may be required.
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R&S°DDF1XZ, R&S°DDF5XZ, R&S°DDF7XZ,
R&S°DDF3C-7 DF antenna cable sets

To connect the DF antenna(s) to the R&S®DDF550
direction finder, different cable sets are available for dif-
ferent frequency ranges. The R&S®DDF1XZ is available for
the HF range. The R&S®DDF5XZ (0.3 MHz to 1.3 GHz) and
R&S®DDF7XZ (0.3 MHz to 3 GHz) are used in the
VHF/UHF range. The R&S®DDF3C-7 (0.3 MHz to 6 GHz) is
used in the VHF/UHF/SHF range. Each of these cable sets
consists of four coaxial RF cables and one control cable.
Special lengths are available on request.

R&S®DDF550-IGT internal GPS time
synchronization

By means of the R&S®DDF550-IGT internal GPS time syn-
chronization, the R&S®DDF550 can be synchronized in
time to ensure that all R&S®DDF550 within a radiolocation
network measure on the same frequency at the same
time.

In addition, R&S®DDF550-IGT serves as an internal GPS,
e.g. to show the position of the R&S®DDF550 on a map.

R&S®DDF550-Control: Graphical display of results obtained in fixed frequency mode (FFM), including polar display, IF spectrum and waterfall

Quality:

| 30.1dBuv

| 63.6 dByV/m

& DDFSS0 [E=RECE ===
Eile | Control Config View Help
425411875 MHz - &~ T s | oFF [«] 15 ~jwmo [+] om [=] m¢ jperanr [+] [ich. & & @ s
uknown | 425.441 MHz v Q7  [#rvemcals] 1250z [ 25kHz [=]eFo [0+2 Lo R
DRW| B
Polar Display & X IF Panorama & X

IF-Spectrum 1000.000 kHz 50 ms per Scan [ 20 Scan/s]

Waterfall 2012-11-08 14:36:49 Resolution: 10 Lines per s [Time controlled] (5] Z

50
100000000 MHz RUNNING Mode: FFM
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R&S°RAMON and R&S®ARGUS software

The R&S®DDF550 can be operated from a standard PC
using the R&S®DDF550-Control remote control software
supplied with the R&S®DDF550. R&S®DDF550-Control is
part of the R&S®RAMON software family and can be used
together with other, optional R&S®RAMON software mod-
ules to integrate the wideband direction finder into com-
plex radiomonitoring systems.

R&S®DDF550-Control supports the fixed frequency mode

(FFM), the wideband fixed frequency mode (WFFM) up to

80 MHz, and the scanning of frequency ranges wider than

80 MHz. Results can be displayed in various formats:

1 Polar display with DF quality and level bargraph
indication for a specific frequency

1 Histogram for a specific frequency

1 IF spectrum plus selectable DF result window (DF values
versus frequency) and waterfall

1 RF spectrum with DF result window and waterfall, plus
selectable polar display and histogram

The R&S®DDF550 can be extended with R&S®RAMON

options to add versatile functionality:

1 Automatic signal detection and preclassification

1 Remote control of one or multiple R&S®DDF550 over
WAN networks with intelligent data reduction

1 Configuration of radiolocation systems, with result
display for single frequencies or frequency ranges on
digital maps

1 Configuration of DF and radiolocation servers for
multi-user systems

1 Extended storage capabilities and offline analysis of
DF and radiolocation results

The R&S®DDF550 can also be used with R&S®ARGUS
monitoring software packages for ITU-compliant
measurements and evaluation. Combined with the
R&S®DDF550-IM option and suitable R&S®ARGUS options,
it is able to make complex radiomonitoring tasks easier —
even for inexperienced users.

R&S®DDF550-Control (R&S®RAMON): Graphical display of
results obtained in wideband fixed frequency mode (WFFM),

including RF spectrum, DF values versus frequency and

waterfall, plus polar display for a selected channel.

DDF550

File Measure View Options

§8,000mn MHz =
108,000000 MHz =

[H’Hn] 11:07:09 697

03:14
03:06
02:59
02:51

02:43
02:35
02:28
02:20
Vertical 1: 98 408 MHz.
360"

2 98 647 MHz

3155
270"
225°
180"
135",

90~

45°

@ | or [
il b 2 oo B _—
a dBuVim Marker: 98 500000 MHz 26,7 dBuV/m 273 °

90,50 93,00 95,50 98,00 100,50 103,00 105,50

108,00" |

R&S®DDF550-ARGUS Control: Graphical display of results

obtained in DF scan mode, including RF spectrum, DF values
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Application example

Powerful mobile DF system

The R&S®DDF550 wideband direction finder's compact

design and optional DC power supply make it ideal

for integration into mobile platforms. The compact

R&S®ADD253 wideband DF antenna, which covers

the entire VHF/UHF range, ideally complements the

direction finder. The result is a DF system with impressive

performance:

1 Fast direction finder offering up to 40 GHz/s DF scan
speed in a compact 4 HU unit

1 Seamless coverage of 20 MHz to 3 GHz frequency
range with a single R&S®ADD253 VHF/UHF wideband
DF antenna mounted on a vehicle roof or a mast

1 R&S®ADD253 multi-element DF antenna in compact form
with nine elements for the VHF/UHF range and eight
elements for the UHF range

1 Preclassification and automatic filtering of short-
duration and frequency agile signals with the optional
R&S®DDFb550-CL preclassifier

1 Synchronization and map display of multiple
R&S®DDF550 direction finders via GPS using the
R&S®DDF550-TS and R&S®DDF550-IGT options

The R&S®ADD253 VHF/UHF wideband DF antenna can be
mounted on a vehicle roof using the R&S®AP50221 vehicle
adapter. If the lower VHF range is of particular interest, it is
recommended that the mobile DF system be calibrated on
a turntable. This requires the R&S®DDF550-COR option.

Mobile DF system with the R&S®DDFb550 and the R&S®ADD253.
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Specifications in brief
Frequency range

base unit
with R&S®DDF550-HF, receive option
with R&S®DDF550-HF2, DF option

20 MHz to 6 GHz
8 kHz to 6 GHz
300 kHz to 6 GHz

DF mode
DF method

Realtime bandwidth

Instrument DF accuracy

System DF accuracy

DF sensitivity

Minimum signal duration

Minimum burst duration
DF scan speed

HF (1.25 kHz channel resolution, 100 %
channel occupancy Watson-Watt method,
wideband fixed frequency mode, selectivity

normal)

VHF/UHF (25 kHz channel resolution, 100 %
channel occupancy correlative interferometer
method, wideband fixed frequency mode)

VHF/UHF/SHF correlative interferometer
HF Watson-Watt
VHF/UHF/SHF 80 MHz

HF 20 MHz

< 0.2° RMS (typ.)

depends on DF antenna (i.e. R&S®ADDOT1SR (.1x), R&S®ADD0O50SR, R&S®ADD153SR and
R&S®ADDO78SR), in reflection-free environment, with lightning protection,
in line with report ITU-R SM 2125

300 kHz to 1300 MHz 0.5° RMS (typ.)
1.3 GHz to 6 GHz 1° RMS (typ.)

depends on DF antenna, for 2° RMS DF fluctuation, 2 s integration time and 250 Hz (HF)/
600 Hz (VHF/UHF/SHF) DF bandwidth (i.e. RRS®ADDO011SR (.1x), R&S®°ADD050SR,
R&S®ADD153SR and R&S®ADD078SR), in line with report ITU-R SM 2125

300 kHz to 30 MHz 0.7 pVvim (typ.)
20 MHz to 6 GHz 3 pV/m to 20 uV/m (typ.)
1 ms
with R&S®DDF550-EMS? option 100 ps
for multiple burst emissions 20 us
base unit > b GHz/s,

in line with report ITU-R SM.2125

base unit > 40 GHz/s,
in line with report ITU-R SM.2125

" Measurement in reflection-free environment. The RMS error is calculated from the bearings of evenly distributed samples versus azimuth and frequency.

2 The R&S®DDF550-EMS option is export restricted.

Your local Rohde & Schwarz expert will help you determine the optimum solution for your requirements.
To find your nearest Rohde &Schwarz representative, visit

www.sales.ronde-schwarz.com
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Ordering information

Designation

Wideband direction finder, with AC power supply
Wideband direction finder, with DC power supply

Options

Documentation of calibration values

HF frequency range extension (receive option)

HF frequency range extension (DF option)

Service kit

Preclassifier

Time-synchronous scanning

ITU measurement software

DF error correction

Enhanced measurement speed, requires R&S®DDF550-ID "
Enhanced measurement speed, requires R&S®DDF550-I1D "
EMS identification, required for R&S®DDF550-EMS

Internal GPS time synchronous

Type
R&S®DDF550
R&S®DDF550

R&S®DDF560-DCV
R&S®DDF550-HF
R&S®DDF550-HF2
R&S®DDF-SK
R&S®DDF550-CL
R&S®DDFb50-TS
R&S®DDF550-IM
R&S®DDF550-COR
R&S®DDF550-EMS
R&S®DDF550-EMS
R&S®DDFb550-ID
R&S®DDFb501GT2

Options for hardware-accelerated signal processing (in combination with R&S®CA120)

Signal processing board

DDC signal extraction?

High-resolution panorama spectrum?

Detection of short-time signals®

DF system accessories

Super-resolution HF DF antenna, diameter: 100 m
HF DF antenna

Compact LF UHF DF antenna

HF DF antenna

Super-resolution VHF DF antenna
Super-resolution VHF/UHF DF antenna

Dual polarized VHF/UHF DF antenna

UHF DF antenna

VHF/UHF wideband DF antenna

Centric mast HF DF antenna

Super-resolution UHF/SHF DF antenna

Extended lightning protection, for RRS®ADD15x and R&S®ADD253
Extended lightning protection, for R&S®ADDO50SR
HF DF antenna cable set

VHF/UHF DF antenna cable set

UHF DF antenna cable set

DF antenna cable set, for R&RS®PADD078SR
Antenna interconnection cable set, for interconnecting R&S®ADD078SR with R&S®ADD15x
Electronic compass

GPS navigator/GPS receiver

Vehicle adapter

Mast adapter

Tripod with adapter

Intermediate mast

Antenna adapter, with cable outlet

Antenna adapter, without cable inlet/flange

19" rack adapter

R&S®DDF550-EMS option is export restricted.

R&S®DDF550-SP is required.

R&S®DDF550DDCE is required.

Model .02 for DF antenna system with R&S®ADD15x and R&S°ADDO50SR.

2 a9 = « p
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R&S®DDF550-SP
R&S®DDF550DDCE
R&S®DDF550-HRP
R&S®DDF550-ST

R&S®ADDO11SR
R&S®ADDO11P
R&S®ADD216
R&S®ADD119
R&S®ADDO50SR
R&S®ADD153SR
R&S®ADD157
R&S®ADDO070
R&S®ADD253
R&S®ADDO15
R&S®ADDO78SR
R&S®ADD-LP
R&S®ADD-LP
R&S®DDF1XZ
R&S®DDFbXZ
R&S®DDF7XZ
R&S®DDF3C-7
R&S®DDF3CX
R&S®GH150
R&S®GINA
R&S®AP502Z1
R&S®ADD150A
R&S®ADD1XTP
R&S°KMO051
R&S®ADDO071Z
R&S°ADDO071Z
R&S°ZZA-411

Last two digits of the order number designate the cable length (cable length: 8 m (EF400)/5 m (RG214)/8 m (RG214)).
The DF antenna cable sets are available in various lengths, designated by the last two digits of the order number.

Order No.
4074.2002.08
4074.2002.18

4074.1170.02
4074.1006.02
4074.1429.02
4060.0454.02
3025.2829.02
4074.0900.02
4074.0800.02
4074.0951.02
4501.0504.02
4074.1570.02
4074.1206.02
4079.8209.05

4074.1106.02
4074.0700.02
4074.0745.02
4074.0722.02

4078.0004.02
4099.2006.02
4068.3000.02
4053.6509.02
4071.7003.12
4071.6007.12
4069.4800.22
4043.4003.02/.12%
4071.4004.12

4200.7002.04/.564/.84°

4098.4005.02
4069.6010.02
4069.6010.03
4064.6286.xx9
4064.6728.xx9
4064.8043.xx°
4098.4757 .xx©
4098.4763.10
4041.8501.02
4055.6906.04
0515.1419.02
4041.2655.02
4063.4409.02
4041.9008.02
4043.7002.02
4043.7002.03
1096.3283.00



Rohde & Schwarz

Service that adds value The Rohde & Schwarz electronics group offers innovative
Worldwide solutions in the following business fields: test and mea-
Local and personalized surement, broadcast and media, secure communications,

cybersecurity, monitoring and network testing. Founded

more than 80 years ago, the independent company which

is headquartered in Munich, Germany, has an extensive

sales and service network with locations in more than

70 countries.

Uncompromising quality

1

1

1 Customized and flexible
1

1 Long-term dependability

www.rohde-schwarz.com

Sustainable product design

1 Environmental compatibility and eco-footprint

1 Energy efficiency and low emissions

1 Longevity and optimized total cost of ownership

Certified Quality Management Certified Environmental Management

1S0 9001 IS0 14001

Rohde & Schwarz training
www.training.rohde-schwarz.com

Regional contact

1 Europe, Africa, Middle East | +49 89 4129 12345
customersupport@rohde-schwarz.com

1 North America | 1 888 TEST RSA (1888 837 87 72)
customer.support@rsa.rohde-schwarz.com

1 Latin America | +1 41091079 88
customersupport.la@rohde-schwarz.com

1 Asia Pacific | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com

1 China | +86 800 810 82 28 | +86 400 650 58 96
customersupport.china@rohde-schwarz.com



http://www.training.rohde-schwarz.com

