Data sheet

Digital HF/VHF/UHF
Scanning Direction Finder R&S®DDF 0xA

0.3 MHz to 3000 MHz

@ Wide frequency range @ High adjacent-channel suppression @ Synchronous direction finding
0.3(0.009) MHz to 3000 MHz @ Compact design (option)

@ Approx. 10 MHz FFT realtime @ Algorithms for correlative interfero- @ Direction finding of GSM signals
bandwidth meter and Watson-Watt as standard (option)

@ High DF scan speed of up to 30 GHz/s @ Automatic squelch setting @ Easy connection to systems via
(correlative interferometer) (switchable) Ethernet and CORBA

@ High processing speed of up to @ Recording of raw data (option)
240000 channels/s (correlative @ Preclassifier (option)
interferometer) @ Wide range of antennas for

@ Excellent large-signal characteristics stationary and mobile applications

ROHDE&SCHWARZ



General

The R&S®DDF 0xA family with its ex-
tremely high scan speed is the latest
generation of Rohde & Schwarz scan-

ning direction finders. It consists of

pure HF (R&S®DDF01A) and VHF/UHF
(R&S®DDF05A) direction finders as well
as the tried-and-tested combined HF/VHF/
UHF direction finders (R&S®DDF 06A).

The combination of the R&S®DDF 05A
VHF/UHF direction finder and the
R&S®DDF A-WB HF wideband option for
direct receiving mode results in an ex-
tremely compact HF/VHF/UHF full-range
direction finder.

All antennas of the R&S®ADDx line plus
the Antenna Interface R&S®GX060 can
be used.

Correlative interferometer

The correlative interferometer has the fol-
lowing advantages over classic methods:

@ Reduction of DF errors caused by
reflections and depolarization

@ Determination of a reliable DF qual-
ity criterion for evaluating and filter-
ing bearings

@ Possibility of using wide-aperture DF
antennas with a minimum number of
antenna elements (preferably a circu-
lar array)

The essential features of the Watson-
Watt method are:

@ Maximum scan/DF speed with three-
path evaluation (only one measure-
ment step required)

@ Use of small-size antennas in the HF
range

@ Easy adaptation of existing Adcock
antennas (especially in the HF range)

Digital DF methods

The acronym DDF in the type designa-
tion R&S®DDF 0xA stands for digital di-
rection finder, indicating that bearings
are determined digitally, i.e. the com-
plex antenna voltages are measured by
a high-quality three-channel DF receiv-
er that acts like a vector analyzer and
are subsequently digitized. The bear-
ings of all individual signals are evaluat-
ed in parallel and independently using
mathematical algorithms. Both classic
direction finding methods such as Wat-
son-Watt and the modern correlative
interferometer can be used.
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Functions and applications

@ Automatic DF and location systems
with high probability of intercept

# Interception and direction finding of
frequency-hopping and burst signals
using automatic evaluation methods

@ Internal data reduction to limit results
to targets truly of interest (direction-
selective scan), thus ensuring opti-
mized use in automatic interception
systems

@ Segmentation of bearings by means
of R&S®DDF-CL emitter preclassifier
(option) and assignment of tasks to
hand-off receivers

@ With correlation-based evaluation,
also calculation of elevation in the HF
range; implementation of single sta-
tion location (SSL) systems

# Versatile stationary and mobile appli-
cations (vehicle, ship, aircraft) by se-
lecting the appropriate DF algorithms
and antenna configurations, especial-
ly those with wide-aperture charac-
teristics

Type Application
R&S®DDF01A HF

R&S®DDF 05A VHF/UHF
R&S®DDF 06A HF/VHF/UHF
R&S®DDF 05A plus HF "/VHF/UHF

R&S®DDFA-WB

1) HF: direct receiving mode.

System configuration

The Digital Scanning Direction Find-

ers R&S®DDF 0xA cover the HF/VHF/
UHF frequency range from 0.3 MHz to
1300 MHz/3000 MHz with only a few DF
antennas.

The direction finders are assigned differ-
ent type designations for different fre-
quency ranges (see table above).

Each direction finder basically consists
of four functional units:

@ DF antenna system

@ DF converter with integrated three-
path DF receiver modules

@ Digital signal processing unit

# Control PC and software

Receiver DF processor
1 > DSP
A1-9
A (p1-9
2 >
D
3 > ole Azimuth o
Elevation

»

Block diagram of the R&S ® DDF OxA

Frequency range
0.3 MHz to 30 MHz

20 MHz to 1300 MHz
20 MHz to 3000 MHz
depending on antenna configuration
0.3 MHz to 1300 MHz
0.3 MHz to 3000 MHz
depending on antenna configuration
0.3 MHz to 3000 MHz

The DF equipment for the HF range consists
of the HF DF Converter R&S®EH110 and
the Digital Processing Unit R&S®EBD660.
For the VHF/UHF range, the VHF/UHF

DF Converter R&S®ET550 (20 MHz to

3000 MHz) and the Digital Processing Unit
R&S®EBDG60 are used. It is also possi-

ble to configure a combination that cov-

ers the entire frequency range (0.3 MHz to
3000 MHz).

Three DF methods implemented

The software of the digital signal pro-
cessing unit contains as standard the al-
gorithms for DF evaluation according to
the Watson-Watt method, the correlative
interferometer and the vector matching
method. It is thus possible to use any of
the evaluation methods depending on the
available antenna system and the opera-
tional requirements.

The Digital Scanning Direction Finders
R&S®DDF 0xA are equipped with built-in
test equipment (BITE) by which defects
can be localized partly down to module
level.

Software updates can be made on the
control PC (e.g. via the Internet, and also
in remote operation).
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Operating and display concept

The direction finders of the
R&S®DDF 0xA family have no control or
display elements. They are controlled
from an external PC that is connected to
the DF system via data and control in-
terfaces (LAN). Using the standard soft-
ware that is supplied with each system
and runs under Windows XP, you can
carry out all control and display func-
tions. The system configuration is to a
large extent recognized automatically
(antenna type, compass, options).

Four DF modes are available:

Scan mode (fast DF scanning)

In this mode, predefined frequency rang-
es or frequency lists are scanned for ac-
tivities at maximum speed. The user en-
ters the scan range (start and stop fre-
quency) or a list of frequencies to be
scanned, a lower and, if required, an
upper level threshold and the resolution
bandwidth. It is also possible to define
several scan ranges. Two azimuth sec-
tors and (in the HF range) the elevation
range can be defined. In addition, specif-
ic frequency bands or discrete frequen-
cies (up to 1000) can be suppressed.
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Extremely high scan speed up to
30 GHz/s (see specifications)

The wide realtime analysis window is
shifted step by step at high speed across
the defined frequency range. All signals
captured in the window are evaluated in
parallel, i.e. simultaneously, by means of
an FFT with selectable resolution.

DF results can be displayed in sever-
al ways:

The simplest method is to display DF val-
ues as dots in the “bearing versus fre-
quency” mode. The “signal level ver-

sus frequency” window below this dis-
play shows the current signal occupancy
of the selected frequency range or rang-
es as well as the signal levels (spectrum
display).

DF scan speed and channel resolution

The DF scan speed mainly depends on
the selected channel resolution. The
lower the resolution, the sharter the fil-
ter settling time and the higher the DF
scan speed. It is therefore important

to specify the DF scan speed together
with the channel resolution.



It is also possible to show the signals in a
waterfall display that reflects the chrono-
logical order of their arrival. Results may
be color-coded (level or azimuth) to make
them easily distinguishable. If required,
the evaluation threshold (squelch) can be
set such that it automatically orients to
the noise level.

Alarge number of tools can be accessed
directly via the screen (icons) to mark
frequency, azimuth or level subranges in
order to perform measurements or de-
fine zoom ranges.

DF scan speed and channel occupancy

The R&S®DDF 0xA is one of the very
few direction finders available that of-
fers DF scan speed independent of
channel occupancy. In other words, the
DF scan speed of the direction finder
does not vary and is maintained even
with 100 % channel occupancy. With
most of the conventional direction find-
ers, the DF scan speed decreases rapid-
ly as the channel occupancy increases.
For this reason, DF scan speed is usual-
ly specified for only 10% channel occu-
pancy. This value is quickly exceeded,
however, when bearings of weak sig-
nals close to the noise floor are taken
or of direct sequence spread spectrum
(DSSS) signals within the noise floor.

Results can be averaged by forming a
histogram, thus providing a stabilized
bearing representation.

Frequencies of signals that are identified
in the spectrum or bearing display and
appear to be of interest can, by clicking
a symbol, be assigned to a hand-off re-
ceiver for further analysis. Several re-
ceivers can be controlled in this way.

Results collected during a specific period
of time can be stored on the control PC's
hard disk for subsequent analysis.

DF scan speed and channel selectivity

When specifying the DF scan speed,

it is essential to indicate the selectiv-
ity conditions under which the speed
is attained. As a basic rule, the low-

er the channel selectivity, the higher
the speed. With lower selectivity, how-
ever, adjacent channel suppression
may be insufficient, and adjacent occu-
pied channels may mutually influence
the respective bearings that are tak-
en. Selectivity is characterized by the
shape factor, which indicates the ra-
tio of the bandwidth at 60 dB suppres-
sion to the bandwidth at 3 dB suppres-
sion of the unwanted adjacent chan-
nel. The R&S®DDF 0xA has a shape
factor of 3.6 in the scan mode. A quan-
tity connected with the shape factor is
the product of the measurement time
T and the bandwidth B (B x T or BT).
The R&S®DDF0xA has a B x T of 4 to
achieve the desired selectivity charac-
teristics.

Fixed frequency mode (FFM)

In this mode, the FFT window is locked
to the selected center frequency, and

it shows the spectrum occupancy in a
range of 20 kHz or 1 MHz for the HF and
in a range of 100 kHz or 2 MHz for the
VHF/UHF range. The bearing obtained
for the center frequency is displayed in
polar format or as a histogram plus a
waterfall. In the FFM mode, the signal of
the center frequency can be demodulat-
ed. The AF in both analog and digital for-
mat is available at the LAN interface for
further processing.

Search mode

In this mode, frequency ranges or fre-
quency lists are searched for activities.
In contrast to the scan made, the direc-
tion finder dwells for a preselectable
time on the frequency of a detected sig-
nal that exceeds the level threshold to
allow short-time monitoring and aver-
aging of the bearing value before the
search is continued. Bearings are pre-
sented in the same way as in the fixed
frequency mode.
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Wideband mode (WFFV)

New:
wideband mode

Wideband fixed (WFFM)

In this mode, the direction finder simul-
taneously takes bearings of all channels
that fall within the FFT realtime band-
width. All relevant parameters such as
channel spacing, integration time and
DF quality threshold can be directly set.

Results can be displayed in several for-
mats, e.g. spectrum display, bearing ver-
sus frequency and waterfall format.

New:
parallel averaging of all channels

The WFFM mode in addition offers the
innovative feature of parallel averaging
of all channels, which significantly en-
hances the probability of obtaining bear-
ings of weak signals. Even DSSS signals
within the noise floor are reliably detect-
ed and their bearings taken.

Number of antenna elements

In principle, DF antennas with a larger
number of antenna elements can be de-
signed for larger diameters. But using a
larger number of antenna elements of-
fers clear advantages even for DF an-
tennas that have identical diameters.
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DF accuracy and sensitivity

When the R&S®DDF 0xA is tested in a
real environment, it is impressive for the
stable and accurate bearings it delivers
even for weak signals. This fact is due to
the direction finder’s elaborate design
concept, which is described in the fol-
lowing.

Based on the concept
of virtual receivers

The direction finder was planned from
the start with high accuracy and sensi-
tivity in mind. Consequently, the deci-
sion was made in favor of the concept of
virtual receivers, which offers significant
advantages with respect to the afore-
mentioned prerequisites.

The concept of virtual receivers is char-
acterized by a large number of anten-

na elements being successively connect-
ed to a small number of receivers at very
high speed, creating the impression that
each antenna element is assigned a re-
ceive path of its own. The decisive ad-
vantage is that large DF antennas with
many antenna elements can be used
without requiring a corresponding num-
ber of receive paths, which would be
very costly, because the larger the size
of a DF antenna, the more antenna ele-
ments are required.

For example, a nine-element DF anten-
na provides higher accuracy and er-

ror tolerance than a five-element anten-
na due to the fact that it delivers near-
ly twice as many antenna signals to be
averaged.



Larger DF antenna

enhanced accuracy and sensitivity

It is generally known that a direction
finder's accuracy and sensitivity in a
real environment increase with the di-
ameter of the DF antenna. As already
mentioned, this advantage comes into
its own only in a real operational en-
vironment, which involves reflections
and weak signals. It is not obvious from

QO
4 elements 8 elements
Adcock/Watson-Watt Adcock/Watson-Watt
D/A=02 D/A=1.0

specifications, since in data sheets the
instrument and system accuracy are
specified for ideal, non-reflecting DF an-
tenna environments and strong signals
to provide comparability. The figure in
the middle shows that the R&S®DDF 0xA,
featuring a nine-element array and em-
ploying the correlative interferometer DF
method, offers by far the largest DF an-
tenna and thus higher accuracy and sen-
sitivity.

5 elements
Correlative interferometer
D/A=20

Immunity to reflections

Reflections may basically impair DF
accuracy. Depending on their con-
cept, some DF antennas can han-

dle reflections better than others. The
R&S®DDF 0xA was designed to pro-
vide accurate bearings even with a
50% share of reflections of the incom-
ing signal. This high immunity to reflec-
tions is due to the large number of an-
tenna elements used.

9 elements
R&S®DDFOXA correlative interferometer
D/A=43

Maximum permissible diameter of the DF antenna relative to the wavelength for unambiguous DF results for up to 50 % of environmental reflections
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The figure opposite shows the improve-
ment in DF accuracy as a function of the
DF antenna aperture. The enhanced accu-
racy and sensitivity of the R&S®DDF 0xA
makes it especially suitable for taking
bearings

@ of weak signals

@ of spread spectrum or DSSS signals
within the noise floor

@ with high accuracy even in non-ideal
antenna environments

@ in extremely adverse environments,
e.g. urban areas
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Innovation:
averaging in scan mode

By using averaging during broadband di-

rection finding, a function currently unri-
valed, the R&S®DDF 0xA reliably detects
and takes bearings of signals such as
DSSS even if they occur within the noise
floor. The R&S®DDF 0xA is thus well pre-
pared for this type of data transmission,
which is becoming more and more com-
mon.

The figure opposite shows a bearing be-
ing taken of a DSSS signal within the
noise floor (—6 dB), the signal having a
width of approx. 5.5 MHz and a nominal
bearing value of 48°. The DSSS signal is
not recognizable in the spectrum as the
signal-to-noise ratio is negative. Anoth-
er remarkable feature is the very narrow
bearing histogram, which indicates very
low bearing fluctuation and thus a reli-
able bearing value.

High sensitivity for maximum range
and coverage

The R&S®DDF 0xA is also remarkable for
its sensitivity: From HF to 1.3 GHz, a low
field strength of typically 0.2 uV/m (HF)
to 1 uV/m (VHF/UHF) will suffice to ob-
tain a stable bearing. Above 1.3 GHz, no
more than 3 uV/mto 10 uV/m is needed.

This makes the R&S®DDF 0xA one of the
most sensitive direction finders available
on the market, which is also due to its
large DF antenna.
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DSSS signal within noise floor (-6 dB)

DF sensitivity

At present, there exists no uniform
method of measuring and specifying DF
sensitivity. It is therefore of vital impor-
tance that precise information be given
about the measurement method em-
ployed. Specifying DF sensitivity without
giving any information about the mea-
surement method by which the specified
sensitivity was obtained is meaning-
less, as different methods will pro-

duce significantly different results. For
Rohde & Schwarz products, DF sensitivity
is defined as the minimum field strength
required by the direction finder together
with the DF antenna in order to yield ac-
curate bearings (see diagrams on page
19, “Sensitivity of DF antennas”).

The higher the sensitivity, the wider the
range of a direction finder. This is shown
by the figure below, which compares
two DF systems of different sensitivity.
The comparison is based on the equa-
tions for radio propagation in the VHF
range recommended by ITU.

According to these equations, the
R&S®DDF 05A reliably determines the
bearing of a 1 W VHF transmitter with a
line of sight up to a distance of typically
30 km. For a DF system of lower sensitiv-
ity, the distance has to be reduced, and
just a few pV/m already mean a signifi-
cant reduction in DF range.

VHF transmitter with 1 W effective
transmit power and 2 m antenna height

DF system with

typically 1 puV/m

sensitivity such as rﬂ
the R&S®DDFO5A 30K

aPprﬂx.

DF system with
a typically 3 pV/m
DDrQ L
X, sensitivity

1)) "'n

Range comparison of DF systems of different sensitivity for a VHF transmission

8 Digital HF/VHF/UHF Scanning Direction Finder R&S®DDF 0xA




High coverage reduces costs

The high sensitivity of the R&S®DDF 0xA
provides significantly wider coverage.
This means that fewer direction finders
are needed for monitoring a specific area
than would be in the case of less sensi-
tive DF systems, although sensitivity may
differ by just a few pV/m.

This substantially reduces costs, as can
be seen from the figure opposite.

Receiver quality

Whether weak signals can be received
at all or whether a direction finder can
deliver meaningful results, even when
located at an unfavorable site in the vi-
cinity of a strong transmitter, largely de-
pends on the quality of the receivers
used.

Enhanced immunity to
strong signals because of
maximum linearity and
minimum phase noise

Linearity, which is defined by the sec-
ond- and third-order intercept (SOl and
TOI) points, describes to what extent
intermodulation products in the vicin-
ity of strong transmitters become visi-
ble. Unfortunately, standardized proce-
dures for measuring SOl and TOI are not
yet available. This makes it difficult to
compare the quality of different receiv-
ers on the basis of data sheet specifica-
tions. Where comparable measurements
are available, the R&S®DDF 0xA receiv-
ers frequently have significantly higher
and thus better values.

The very low phase noise additionally in-
creases immunity to strong signals.

R&S®DDFO5A 1 R&S®DDFO5A 2

R&S®DDF05A 3 R&S®DDF05A 4

Spatial coverage with a
typical sensitivity of 1 pV/m
as with the R&S®DDFOXA

DF 1 DF 2 DF3
DF4 DF5 DF 6
DF7 DF 8 DF9

Spatial coverage with a
typical sensitivity of 3 pV/m

Coverage comparison of DF systems of different sensitivity for a VHF transmission

And here another advantage of the vir-
tual receiver concept comes into play:
the fact that only a small number of re-
ceive paths is required. The DF converter
of the R&S®DDFO XA contains three co-
herent receive paths. Compared with
five-path direction finders, this concept
alone reduces costs by 40%. This in turn
makes it possible to use receivers of su-
perior quality.

The vital prerequisite:
state-of-the-art receivers

Each R&S®DDF 0xA version is equipped
with three receivers that are among the
best available on the world market and

have been developed and produced by

Rohde & Schwarz itself:

@ The converter for the HF range con-
tains three receivers nearly identical
in design with the R&S®EM010

@ The converter for the VHF/UHF range
contains three receivers nearly identi-
cal in design with the R&S®EM050

Finding a suitable location for a DF an-
tenna is often difficult, in particular in
the VHF/UHF range, because strong

transmitters, e.g. FM or TV broadcast
transmitters, may be located nearby. The
R&S®DDF 0xA's high linearity and very
low phase noise make it possible to in-
stall the direction finder closer to strong
transmitters.

High linearity makes finding
a suitable DF location easier

Simulations show that, with intermo-
dulation products of equal strength, the
R&S®DDF 0xA can be located approx.
30% closer to a strong transmitter than
a direction finder whose intercept points
are approx. 10 dB lower. Compared with
a direction finder with 18 dB lower inter-
cept points, the R&S®DDF 0xA can be in-
stalled at even half the distance. This
facilitates finding a suitable DF anten-
na site.

Digital HF/VHF/UHF Scanning Direction Finder R&S®DDF 0xA 9



Typical applications of the
R&S®DDF 0xA direction finder

Automatic location of LPI transmitters
Several R&S®DDF 0xA direction finders
can be combined to form a DF network,
where the direction finders scan a specif-
ic frequency range continuously and syn-
chronously and automatically preclassify
and locate transmitters of interest. All lo-
cated transmitter sites are automatical-
ly displayed on an electronic map. The
transmitters are color-coded to differen-
tiate between frequency hoppers, chirp,
burst and fixed frequency transmitters.

Two DF options are required to ensure re-
liable automatic direction finding and lo-
cation:

The R&S®DDF-TS option synchronizes the
DF process by means of a GPS signal so
that all direction finders of a DF network
scan exactly at the same frequency at the
same time. This is the only way to ensure
that bearings of a short-term emission are
taken by all direction finders, an essential
prerequisite for subsequent location.

Automatic preclassification
of LPI signals

The R&S®DDF 0xA uses the R&S®DDF-CL
option to store all results and compare
them to new results. LPI signals with
their characteristic patterns are thus au-
tomatically detected and classified. The
individual results of an emission are sum-
marized to give a condensed result. This
means that the overall DF result is com-
pressed to the maximum possible ex-
tent, yielding, for example, the informa-
tion that a frequency hopper is transmit-
ted at such and such a frequency, in such
and such a direction and at such and
such a time.

The high data reduction also means that
requirements on the data rate of the
communications link are less stringent.
Frequency-agile and crypto radiocommu-

Aaisach

~ Markt
Schwaben

w he Moos.s-m-‘1 F e J .
_'—'| Control] @ % ﬁk{ "
=l pc | i , 87

I,

q
Heithaus en,

3 < Krail

olmetaung @Gauing

R Z Start i

-

o Hohenkischen-
) BaiErtn s 1L % decatshimm

R&S®ScanLoc including three R&S ® DDF 05A direction finders

nications equipment can thus easily be
used for data transmission.

updated at a settable refresh rate. Dif-
ferent types of signals, e.g. hoppers or
bursts, are represented by different sym-
Automatic generation bols. The DF sites are also marked.
and updating of
communications order of battle The automatic generation and updating
of a communications order of battle in-
cluding tracking is the prerequisite for

making fast and reliable decisions.

All radiolocation results are automatical-
ly displayed on an electronic map and
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Product
R&S®DDF 05A

Brief description
Very fast VHF/UHF scanning direction finder with high accuracy and sensitivity

R&S®ADD050 VHF DF antenna for the frequency range 20 MHz to 200 MHz

R&S®ADD153 VHF/UHF DF antenna for the frequency range 20 MHz to 1300 MHz

R&S®ADD053 DF antenna system for the frequency range 20 MHz to 1300 MHz consisting of
the R&S®ADD050 and the R&S®ADD153

R&S®ADD070 DF antenna for the frequency range 1300 MHz to 3000 MHz

R&S®DDF-CL DF option for the automatic detection and direction finding of LPI signals such as
hoppers, chirps and bursts

R&S®DDF-TS DF option for synchronizing the scan activities of several direction finders in a
radiolocation network

R&S®DDFA-MC DF option for R&S®ScanLoc and multi-user systems; includes the remote-control

option
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R&S®DDF 05A with R&S®DDFA-WB option

Mobile HF/VHF/UHF direction finder
To provide mobile detection and direc-
tion finding throughout the entire fre-

quency range up to 1300 MHz, it takes
compact DF equipment, broadband DF
antennas and appropriate DF methods.

300 kHz to 1.3 GHz
with two compact DF antennas

Rohde & Schwarz offers optimized DF
equipment and antennas that provide
seamless coverage in the frequency
range 300 kHz to 1300 MHz. The com-
plete range is covered by only two DF
antennas that deliver very good results
despite their small dimensions. Above
200 MHz, the mobile system offers DF
accuracy and sensitivity as high as that
of the stationary system.

Product
R&S®DDF 05A
R&S®DDFA-WB

Brief description

300 kHz to 3 GHz
with just eight height units

The R&S®DDF 05A with the R&S®DDFA-WB
option is a highly compact HF/VHF/UHF di-
rection finder (eight height units), featuring
a wide realtime bandwidth through the en-
tire frequency range. Above 20 MHz, signal
processing is carried out in the same way
as with the stationary system, i.e. by means
of three preselectors and converters. In the
HF range, by contrast, the three channels
are switched directly to the A/D converters
of the DF processor, and the receive paths
are implemented in the form of digital soft-
ware receivers.

The VHF/UHF range is covered by the DF
Antenna R&S®ADD153. The antenna con-
sists of nine elements and uses the cor-
relative interferometer. It is preferably

Very fast VHF/UHF scanning direction finder with high accuracy and sensitivity
DF option that extends the VHF/UHF Direction Finder R&S®DDF 05A to include

the HF band and increases the FFT realtime bandwidth to 10 MHz

R&S®ADD119
R&S®ADD153
R&S®ADD150A
R&S®AP502Z1

Compact Watson-Watt HF DF antenna

VHF/UHF DF antenna for the frequency range 20 MHz to 1300 MHz
Adapter for mounting the R&S®ADD153 on a mast

Adapter for flat-mounting of the R&S®ADD119 on a vehicle roof

installed on a mast, but delivers very
good results also when mounted on a
vehicle roof.

The DF Antenna R&S®ADD119 was de-
veloped for mobile HF direction finding.
The antenna consists of a crossed loop
and a reference antenna, which combine
to form a classic Watson-Watt DF an-
tenna approx. 1 min diameter. The an-
tenna is designed for ground waves up
to 30 MHz and, despite its small dimen-
sions, offers a DF accuracy of 2° RMS as
well as high sensitivity. It is preferably
installed on a vehicle roof or a tripod.

Error correction on request

With the antenna mounted on a vehicle,
the DF accuracy is generally restricted
by resonances and reflections, especial-
ly in the range below 200 MHz. To min-
imize impairment of DF quality by such
effects, Rohde & Schwarz will on request
calibrate your DF vehicle on a turntable.
With calibration, the DF accuracy in this
range is on average twice as high as
without calibration.
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Mobile HF/VHF/UHF direction finder from
Rohde & Schwarz
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Stationary VHF/UHF radiomonitoring
The R&S®ADD053 antenna system

was designed for use in stationary

and semimobile VHF/UHF DF systems.
This antenna system together with the
R&S®DDF 05A yields a DF system that of-
fers outstanding characteristics:

@ Highly accurate bearings due to the
use of large DF antennas with nine
elements each: DF accuracy is usual-
ly 1° RMS even in real environments
due to the high immunity to reflec-
tions

@ Extremely high sensitivity, which is
likewise due to the large antenna di-
ameter: a field strength as low as
1 uV/m suffices at most frequencies
to provide accurate bearings (see da-
ta sheet on DF Antennas R&S®ADDx)

@ High scan speed owing to extensive
computing capacity: scan speed as
high as 30 GHz/s can be selected

R&S®ADDO53 and R&S°ADDO70 DF anten-
na system

The DF Antenna R&S®ADD153 is mount-
ed at the top. This antenna covers the
frequency range 200 MHz to 1300 MHz.
While the R&S®ADD 153 can be used
down to 20 MHz, the R&S®ADD050 is
employed in this range as it offers bet-
ter results due to its considerably larg-
er size.

Very fast VHF/UHF scanning direction finder with high accuracy and sensitivity
DF antenna system for the frequency range 20 MHz to 1300 MHz consisting of

DF antenna for the frequency range 1300 MHz to 3000 MHz, sturdy version (02),

Product Brief description
R&S®DDF 05A
R&S®ADD053

the R&S®ADD050 and the R&S®ADD153
R&S®ADD070

permitting the R&S®ADD053 to be mounted on its top
R&S®KK500 All-weather cabinet for the DF equipment
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Maximum accuracy and
sensitivity in the tactical
VHF range

The R&S®ADD050 with a diameter of

3 m has been optimized for direction
finding in the range 20 MHz to 200 MHz.
Together with the R&S®ADD153 and a
glass-fiber intermediate mast, it forms
the R&S®ADD053 antenna system.

Mounting the antenna system takes sur-
prisingly little time, which is also due

to the extensive use of lightweight con-
struction material such as aluminum and
glass fiber.

In field use, the DF system is impres-
sive for taking extremely accurate bear-
ings of LPI signals such as hoppers and
bursts at an extremely high speed, even
if such signals are transmitted over large
distances and therefore hardly recog-
nizable. If necessary, the DF Antenna
R&S®ADDO70 can be added to extend
the coverage range up to 3 GHz.

Especially when high masts are used or
the control PC is spaced some distance
away from the DF equipment, it is advis-
able to accommodate the DF equipment
in the All-Weather Cabinet R&S®KK500.
This does away with the need for long
coaxial cables, which reduce sensitivity
at high frequencies and are very costly.

If the Ethernet link is also implement-
ed by means of a glass-fiber cable, the
control PC can be installed several hun-
dred meters away from the DF equip-
ment without any impairment to the DF
process.



Semimobile HF DF station

In conjunction with the wide-aperture
DF Antenna R&S®ADDO11, the Direction
Finder R&S®DDF01A forms a DF sys-
tem for the frequency range 300 kHz to
30 MHz that is remarkable for its high
accuracy and sensitivity.

The large nine-element DF antenna of
50 m in diameter combines with the cor-
relative interferometer to make the di-
rection finder less sensitive to reflections
encountered in uneven terrain. This
greatly facilitates finding a suitable loca-
tion for the DF antenna.

The use of crossed loops ensures that
bearings will still be taken even of sig-
nals incident at steep elevation angles
of up to 85°. The elevation angle is also
calculated, making the DF antenna ideal-
ly suited for single station location.

Superior accuracy and
sensitivity

The R&S®DDF01A combined with the
R&S®ADDO11, therefore, offers a typ-
ical DF accuracy of 1° RMS and a typ-
ical sensitivity of 0.25 uV/m (see
specifications) also in real environments
that are suitable for direction finding (i.e.
not only in an ideal test terrain).

DF Antenna R&S®ADDO11

Installation of the R&S®ADDO11 is quick
and easy. Trained personnel will need no
more than half an hour to set up the an-
tenna by using the tools supplied.

Product

R&S®DDF 01A
R&S®ADDO11
R&S®DDF-SSL

Brief description

In stationary applications, remote con-
trol of the DF system by means of the
R&S®DDF A-REM option is recommend-
ed. This allows the direction finder to be
located in a remote area where impair-
ment by man-made noise and reflections
is kept to @ minimum.

Very fast HF scanning direction finder with high accuracy and sensitivity
Wide-aperture HF DF antenna with high accuracy and sensitivity
Single station locator DF software option for locating HF transmitters by means

of only a single direction finder, based on ionosphere data

R&S®DDFA-REM
R&S®KK500

DF option for remote control of the direction finder via ISDN, etc
All-weather cabinet for the DF equipment

Digital HF/VHF/UHF Scanning Direction Finder R&S®DDF 0xA 13



Options

Direction finding of GSM mobile
phones
R&S®DDF-GSM option

With this option, the R&S®DDF 05A en-
ables quasi-simultaneous direction find-
ing of all mobile phones active in a chan-
nel. A bearing is determined for each
occupied timeslot. Only in this way is it
possible to locate a mobile phone in a
densely occupied radio scenario.

Reliable bearings in densely
occupied radio scenarios

Mobile phones transmit information in
short bursts of 577 ps. Requiring a mini-
mum signal duration of only 350 us, the
R&S®DDF 05A is able to capture these
extremely short-term emissions. The
main task of the GSM option is to cause
the direction finder to start the measure-
ment exactly when the mobile phone
starts transmitting. This can be done in
three ways:

@ The R&S®DDF05A is synchronized to
the base station to which the mobhile
phone is connected.

@ An external trigger signal informs the
R&S®DDF 05A of the start of an emis-
sion (option).

@ The R&S®DDF05A is supplied with a
highly stable clock signal (e.g. GPS)
and synchronized to the base station
only once. Depending on the stability
of the external clock signal, the direc-
tion finder remains synchronized to
the base station for many hours.

Automatic preclassifier
R&S®DDF-CL option

Personnel involved in military radiomon-
itoring in particular has to cope with in-
creasingly complex radio scenarios. The
spectrum occupancy is steadily increas-
ing, while the techniques employed to
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Bearing versus
timeslot display

LM mode

szgal

R&S® DDF-GSM option: control software in GSM mode with eight mobile phones

camouflage radio emissions are becom-
ing more and more sophisticated.

Consequently, the probability increas-
es that, for example, frequency hoppers
operating in large bandwidths or short
bursts emitted at unknown frequencies
will go unnoticed.

The preclassifier ensures that virtually
every signal will be detected.

Time

Admuth

Automatic detection of
hoppers, bursts and chirps

After a start and a stop frequency is en-
tered, the frequency range is continu-
ously scanned and results are stored.
Any new signals detected are compared
with the results previously stored. If a
specific pattern is recognized (e.g. sev-
eral burst emissions from the same di-
rection, indicating a frequency hopper),
the signal in question is classified as

Level

fei fc2

R&S®DDF-CL aption: principle of preclassification
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belonging to one of the following cate-
gories: fixed frequency, hopper, chirp or
burst. Individual results are averaged to
form an overall result. The R&S®DDF 0xA
with the preclassifier option, therefore,
provides the basic functionality needed
for the automatic location of LPI signals.

This technique not only offers the advan-
tage of being independent of the oper-
ator’s expertise, but also another impor-
tant asset, i.e. data reduction.

Maximum data reduction

Radiolocation networks consisting of
several direction finders transfer DF re-
sults to a central station. The smaller the
amount of data to be transferred, the
less conspicuous the data transmission.
Preclassification maximally reduces data,
leaving only the essential information to
be transmitted.

High frequency resolution
R&S®DDF-HFR option

The R&S®DDF 0xA offers high frequen-
cy resolution as standard, which is suffi-
cient for most applications. Some appli-
cations, however, require extremely high
resolution, for example:

4 Direction finding of co-channel inter-
ferers: if two transmitters operate in
an overlapping spectrum, the bearing
error increases and the bearing may
even be invalid.

@ Direction finding of hidden signals:
the same applies as in the case of co-
channel transmitters. The difference
is that the signal searched for deliber-
ately conceals itself in the spectrum
of an FM or TV broadcast transmitter,
for example.

el RF-Azmuth 0.700 MHz

« 15453  0.004
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R&S®DDF-HFR option: direction finding of two emitters in the same frequency range with 20 Hz

resolution

New:
extremely high frequency
resolution on request

Due to the extremely high frequency res-
olution achieved with the R&S®DDF-HFR
option, the R&S®DDF 0xA calculates up
to a hundred times more bearings per
frequency band. As a result, statistical
functions such as the histogram and the
sliding averaging function yield more ac-
curate results in considerably less time.
Moreover, a greater number of interfer-
ence-free bearings is obtained since, at
the instant a bearing is taken, only one
transmitter emits a signal at that specif-
ic frequency.

The figure above shows a measurement
in the WFFM mode with a resolution of
20 Hz. In the range marked by the two
orange lines, a co-channel interferer is
superimposed on the signal of interest.
Owing to the high resolution, two maxima
are clearly discernible in the histogram,
and accurate bearings can be taken.

Remote control
R&S®DDF A-REM option

There are two main reasons for operat-
ing the R&S®DDF 0xA by remote control:
improved receive characteristics and
simplified control of DF networks.

Remote control via virtually
any data link

Improvement of receive characteristics:
Man-made noise is particularly high in
the shortwave range. Setting up a DF
system at a sufficient distance from
densely populated areas is therefore cru-
cial when bearings are to be taken of
weak signals. To avoid strong reflections,
it is further recommended that HF direc-
tion finders be set up as far away as pos-
sible from buildings, high-tension lines,
streets and roads. If the DF operators
themselves are not stationed at such
remote locations, remote control is the
solution.

LAN Aemote control FC
B R&S™DDFx-REM
- =
‘ = |]
~e—

Communications
link

LAN

Cantral PC

R&S®DDFA-REM option
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Simplification of DF network operation:
If several direction finders are connect-
ed to form a network, central control is
a great advantage as experienced users
are needed only at a single station.

The R&S®DDFA-REM remote control
software is installed on a commercial PC
close to the DF equipment. Data trans-
mission is organized by commercial rout-
ers. Any desired communications link
can be used:

¢ [SDN

@ GSM/GPRS

@ Satellite link

@ Radio modems

@ Microwave link

@ ... plus many more

The R&S®DDF A-REM software not on-
ly provides remate control, but also per-
forms other tasks:

# Intelligent data reduction to adjust
the data volume to be transmitted to
the available communications link

@ Audio data compression

@ Multiple station management

Single station locator
R&S®DDF-SSL option

The shortwave range offers the special
opportunity of locating transmitters by
means of a single direction finder if their
signals are propagated via skywaves.
Direction finding makes use of the fact
that the shortwave signal is reflected by
the ionosphere, and the transmitter lo-
cation is calculated following the law of
angle of incidence being equal to the an-
gle of reflection.

The R&S®DDF01A calculates the ele-
vation. The DF quality filter and the his-
togram function are available for data
averaging.

A/D conversion [«

i

DSPs

R&S®EBD660/061

Preselector

Converter

R&S®EH110

>
>

R&S®DDF-LF option

Convenient operation
due to integrated
ionosphere database

The height of the ionosphere can be con-
veniently calculated after entering the
current smoothed number of sunspots
into the DF system. This information is
available in a database, which contains
the averaged data of many years and

is very accurate. All parameters can of
course also be user-defined.

The R&S®DDF-SSL option also offers the
possibility of calibrating the height of the
ionosphere using a transmitter with a

known position.

lonosphere

R&S®DDF-SSL option
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>I Preselector |—>

R&S®EN110

VLF extension
R&S®DDF-LF option

New:
direction finding down to 9 kHz

The R&S®DDF-LF extension expands the
R&S®DDF 0xA frequency range down to
9 kHz. The frequency range from 1 MHz
to 30 MHz may be covered by the DF An-
tenna R&S®ADDO11, for example. Below
1 MHz, a classic Watson-Watt DF anten-
na consisting of a crossed-loop antenna
and a monopole can be used.

Bearings are determined using either the
correlative interferometer or the Watson-
Watt method, depending on the fre-
quency, thus making maximum use of
the two methods: high bearing accuracy
and compact dimensions.

Signal processing also differs for the two
ranges. Above 1 MHz, three classic an-
alog receivers with a preselector and a
converter are employed. Below this fre-
quency, the receive signals are mere-

ly passed through a broadband filter and
then applied directly to the A/D convert-
ers. Subsequent filtering is performed
digitally by means of software receivers.



Synchronous scanning
R&S®DDF-TS option

To locate a transmitter by triangulation,
bearings are required of several direction
finders. This is ensured for signals with
normal transmission duration of a few
hundred milliseconds and above.

A key requirement for
locating LPI signals

With frequency-agile LPI signals such

as hoppers and bursts, the duration of a
single transmission is very short. More-
over, the frequency is not known, so
that large frequency ranges have to be
scanned. It may happen that only one di-
rection finder is operating at the correct
frequency at the moment of an emission.
Locating the transmitter searched for is
then impossible.

Using the R&S®DDF-TS option, the scan
activities are synchronized, i.e. each di-
rection finder measures exactly at the
same frequency at the same time. A reli-
able bearing of any detected signal is tak-
en by each direction finder, and the sig-
nal is located with maximum accuracy.
Synchronization is highly accurate due to
the use of GPS. The R&S®DDF-TS option
is therefore an important prerequisite for
DF networks locating LPI signals.

Tools for maintenance and trouble-
shooting
R&S®DDF-SK option

The R&S®DDF-SK service kit option con-
siderably cuts the time required for
maintenance and troubleshooting of the
R&S®DDF 0xA.

Troubleshooting —
fast and successful

All tools essential for checking the DF
system are conveniently accommodated
in a rugged case. An important tool is the
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R&S®DDF-TS option

Antenna Simulation R&S®ZT660, which

is connected to the direction finder in-
stead of the DF antenna to perform sys-
tem tests. It can be set to simulate any
desired Rohde & Schwarz DF antenna. Us-
ing the antenna simulation, it can conve-
niently be checked whether a fault orig-
inates from the DF antenna or the DF
equipment. This relieves the operator
from having to climb the antenna mast or
even dismount the DF antenna unneces-
sarily. The antenna simulation also allows
a signal generator to be connected to the
DF system, and to take test bearings of its
signals with a predefined direction.

The service kit contains the following
test equipment:

@ Antenna Simulation R&S®ZT660

@ Various cables and adapters

@ Various tools for opening housings
and enclosures

The following tests can be performed,
for example:

@ Localization of faults as originating
from the DF equipment or DF antenna

# Testing of the three receive paths

# Taking a test bearing with the aid of
a signal generator

Output of digitized raw data
R&S®DDF-DR option

If the R&S®DDF 0XA is used as a da-

ta source for an analysis system such as
R&S®AMMOS, digitized, unprocessed in-
termediate-frequency (IF) data has to be
output.

New:
raw data output for analysis

The R&S®DDF-DR option allows raw da-
ta to be output via a standardized FPDP
interface. The digitized IF data of the
three receive paths are brought out at
this interface and can be recorded by
means of the R&S®AMREC, for example.

Receiver
AR}
A/D

conversion

DF signal
processing

Yvy

Yvy

Raw data recording,
e.g. with RRS®AMREC

R&S®DDF-DR option
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Broadband direction finding and
HF extension
R&S®DDFA-WB option

The R&S®DDF A-WB option significant-
ly boosts the already high scan speed

in the HF range. It expands the realtime
bandwidth from 1 MHz to up to 10 MHz,
thus providing a considerably higher
probability of intercept for short-term
and frequency-agile signals. The com-
plete HF band is searched, at good res-
olution, in less than 100 ms (see specifi-
cations).

When switchover is made to broadband
direction finding, the preselectors are
bypassed and the antenna signals are
applied directly to the A/D converters.
Further signal processing is digital.

The R&S®DDF A-WB option performs
several tasks, depending on the base
unit in which it is installed. In the case
of the R&S®DDF 01A, the realtime band-
width is increased to 10 MHz; in the
case of the R&S®DDF 05A it additionally
extends the frequency range to include
the HF band.

|VHF/UHF DF antenna| | HF DF antenna |

Preselector

RF converter

HF DF antenna

Preselector

RF converter

A 4

A/D conversion

Software receivers
R&S®EBDGGO | and signal processing
DF processor

A 4

A/D conversion

Software receivers
R&S®EBDGGO | and signal processing
DF processor

R&S®DDF A-WB option to include the HF
band for the VHF/UHF Direction Finder
R&S®DDF 05A:

Extremely compact full-range
direction finder

A compact HF DF antenna, for example
the R&S®ADD119, is connected to the
DF Converter R&S®ET550. When VHF/
UHF is selected, the antenna signals are
routed through the preselectors and con-
verters. When HF is selected, the anten-
na signals are directly applied to the

A/D converters of the DF processor.
After A/D conversion, the signals are fur-
ther processed by means of software re-
ceivers. Bearings are calculated with

10 MHz realtime bandwidth employing
the correlative interferometer or the
Watson-Watt method, depending on the
DF antenna used.
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R&S®DDFA-WB option to expand the
realtime bandwidth for the HF Direction
Finder R&S®DDF 01A:

Can be switched between
maximum scan speed and
maximum accuracy as required

The spectrum can first be scanned at
maximum speed with 10 MHz FFT real-
time bandwidth. In this mode, the anten-
na signals are directly applied to the

A/D converters; further signal process-
ing is digital.

On detecting a transmitter of interest,
switchaver is made to the normal mode,
and the antenna signals are routed
through the preselectors and converters.
This procedure yields better results espe-
cially for weak signals and for locations
in the vicinity of strong transmitters.



DF antennas

4
PAN
< 3
The direction finders of the R&S®DDF 0xA 295
family operate with the DF Antennas 5 2 —e— R&S®ADD119 .
R&S®ADDX, Wthh are a|so Used for % 15 —— R&S®ADD010, RRS®ADD011, R&RS®ADD012 -
the R&S®DDF 0xM, R&S®DDF 0xS and EO; N
R&S®DDF OxE families of direction finders. ol T
0 5 10 15 20 25 30
In many cases, existing DF antennas Frequency in MHz ———>
(especially HF Adcock antennas) from 16
other manufacturers can be used. In —— RSCADD153
these cases, the Antenna Interface 14 —— R&S®ADD050 —|
R&S®GX060 is required. The details must —#— R&S®ADDO70
- £ R&S®ADD170
be verified from case to case. =12 —
210

N A
2 AN :

—

10 100 1000 10000

Frequency in MHz ————

Sensitivity of DF antennas;
averaging time 1 s, bearing fluctuation <2° RMS, bandwidth 1 kHz

All DF antennas mentioned here are described in detail in the R&S°ADDx DF antenna data sheet
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Specifications — R&S*DDF 01A

DF method correlative interferometer, Watson-
Watt

Instrument DF accuracy

Display azimuth versus frequency, level
versus frequency, polar diagram,
histogram, waterfall, realtime IF pan-
oramic display (bandwidth 20 kHz
or 1 MHz)

DF sensitivity typ. 0.2 uV/mto 0.5 pV/m
(see diagram for HF DF antennas,
page 19)

Instantaneous bandwidth 1 MHz
10 MHz/5 MHz/2 MHz with
R&S®DDFA-WB option

Minimum signal duration "
(depending on selected FFT realtime

bandwidth)
Correlative interferometer 1'ms
Watson-Watt 0.3 ms

Scan speed with 5 kHz resolution,

100% channel occupancy, BT = 4
Correlative interferometer up to 250 MHz/s (incl. calculation of

elevation)

with R&S®DDF A-WB option:

up to 500 MHz/s (incl. calculation of

elevation)

up to 1 GHz/s

with R&S®DDF A-WB option:

up to 2 GHz/s

Watson-Watt

22 Digital HF/VHF/UHF Scanning Direction Finder R&S®DDF 0xA

20 kHz/10 kHz/5 kHz/2 kHz/1 kHz/
0.5 kHz/0.2 kHz

with R&S®DDF-HFR option addition-
ally: 0.1 kHz/0.05 kHz/0.02 kHz

Channel spacing
(depending on selected FFT realtime
bandwidth)

Adjacent channel suppression 80 dB (FFM), 60 dB (SCAN)
>10 kHz

Filter selectivity (shape factor, 2.5 (FFM)
60 dB/3 dB) 3.6 (SCAN)
Linearity

Second-order intercept (SOI) >75 dBm, typ. 85 dBm
Third-order intercept (TOI)? >32 dBm, typ. 39 dBm

Phase noise

<—110 dBc (1 Hz) at 1 kHz offset
typ. =116 dBc (1 Hz) at 1 kHz offset

Frequency stability

1x107at-10°Cto +55°C

Image frequency rejection >95 dB, typ. 110 dB

MTBF
R&S®EBD660 >24000 h
R&S®EH110 >60000h

100% probability of intercept for a single burst emission within realtime bandwidth.
Lower values are possible for measurements performed with multiple burst emissions and
reduced probability of intercept.

Frequency separation between intermodulating signals >30 kHz. Higher values are pos-
sible for measurements performed at larger frequency separation.
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Specifications — R&S*DDF 05A

DF method correlative interferometer, Watson-
Watt

Instrument DF accuracy 0.5° RMS

Display azimuth versus frequency, level
versus frequency, polar diagram,
histogram, waterfall, realtime IF pan-
oramic display (bandwidth 100 kHz

or 2 MHz)
DF sensitivity
20 MHz to 1300 MHz typ. 0.5 pV/mto 1 uV/m
1300 MHz to 3000 MHz typ. 3 uV/mto 10 puV/m

(see diagram for VHF/UHF DF anten-
nas, page 19)

Instantaneous bandwidth 10 MHz (-6 dB)

Minimum signal duration "
(depending on selected FFT realtime

bandwidth)
Correlative interferometer 350 ps
Watson-Watt 150 ps

Scan speed with 25 kHz resolution,

100% channel occupancy, BT = 4
Correlative interferometer
Watson-Watt

up to 6 GHz/s
up to 15 GHz/s

200 kHz/100 kHz/50 kHz/25 kHz/
20 kHz/12.5 kHz/10 kHz/8.33 kHz/
5 kHz/2 kHz/1 kHz/0.5 kHz/0.2 kHz
with R&S®DDF-HFR option addi-
tionally: 1 kHz/0.5 kHz/0.2 kHz/
0.1 kHz/0.05 kHz/0.02 kHz

Channel spacing
(depending on selected FFT realtime
bandwidth)

Adjacent channel suppression
>10 kHz

80 dB (FFM), 60 dB (SCAN)

Filter selectivity (shape factor 2.5 (FFM)
60 dB/3 dB) 3.6 (SCAN)
Linearity

Second-order intercept (SOI) >50 dBm, typ. 63 dBm
Third-order intercept (TOI)? >18 dBm, typ. 28 dBm

Phase noise <—116 dBc (1 Hz) at 10 kHz offset
typ. =120 dBc (1 Hz) at 10 kHz offset

Frequency stability 1x 107 at—10°C to +55°C

Image frequency rejection >90 dB, typ. 110 dB

MTBF
R&S®EBD660 >24000 h
R&S®ET550 >25000 h

1) 100% probability of intercept for a single burst emission within realtime bandwidth.
Lower values are possible for measurements performed with multiple burst emissions and
reduced probability of intercept.

2) Frequency separation between intermodulating signals >2.2 MHz. Higher values are pos-
sible for measurements performed at larger frequency separation.
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General data

(valid for R&S®DDFO1A, R&S®DDF05A and R&S®DDF 06A)

Operating temperature range —10°C to +55°C, meets EN 60068-2-1, EN 60068-2-2, MIL-STD-810E Meth. 501.3/502.3
Humidity/damp heat max. 80 % cycl. test at 25 °C/40°C, meets EN 60068-2-30

max. 95 % rel. humidity, without condensation, meets MIL-STD-810E Meth. 507.3, without cyclic condensation

Vibration
Sinusoidal 5 Hz to 55 Hz, max. 2 g, 55 Hz to 150 Hz, 0.5 g const., 12 min/(3)axis, meets EN 60068-2-6
Random 10 Hz to 500 Hz, 1.9 g (RMS), 30 min/(3)axis, meets EN 60068-2-64

Power supply 100V to 230 V AC, +10%/—12%, 47 Hz to 63 Hz

Dimensions (W x H x D) 436 mm x 192 mm x 460 mm (19" x 4 HU)
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Ordering information

Order designation

Digital HF Scanning Direction Finder
Digital VHF/UHF Scanning Direction Finder
Digital HF/VHF/UHF Scanning Direction Finder
Antennas (see separate data sheet)
Options

Master Slave Handover

LF Extension

HF Wideband Module

GSM Interception

Synchronous Scanning

Raw-Data Recording

Preclassifier

Single Station Locator for HF

Remote Control Extension

High-Frequency Resolution

Service Kit (for maintenance and troubleshooting)

Type
R&S®DDFO1A
R&S®DDF 05A
R&S®DDF 06A
R&S®ADDx

R&S®RA-MSH
R&S®DDF-LF
R&S®DDFA-WB
R&S®DDF-GSM
R&S®DDF-TS
R&S®DDF-DR
R&S®DDF-CL
R&S®DDF-SSL
R&S®DDFA-REM
R&S®DDF-HFR
R&S®DDF-SK

Digital HF/VHF/UHF Scanning Direction Finder R&S®DDF 0xA

Order No.

4059.9100.02
4059.9200.02
4059.9300.02

see tables on pages 20 and 21

3020.9690.02
4060.0348.02
4060.0248.02
4059.9951.02
4060.0290.02
4060.0390.02
4059.9900.02
3020.8864.02
3020.8858.02
on request

4060.0454.02
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Certified Quality System Certified Environmental System

More information at
www.rohde-schwarz.com
(search term: DDFOxA)

ROHDE&SCHWARZ

www.rohde-schwarz.com
Europe: +49 1805 12 4242, customersupport@rohde-schwarz.com
USA and Canada: 1-888-837-8772, customer.support@rsa.rohde-schwarz.com
Asia: +65 65130488, customersupport.asia@rohde-schwarz.com

R&S® is a registered trademark of Rohde & Schwarz GmbH& Co. KG - Trade names are trademarks of the owners - Printed in Germany (Pe ed/we)
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