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AT A GLANCE
The R&S®DF-ATC-S air traffic control (ATC) direction finding (DF) system solution was especially designed 
for air traffic controllers to obtain accurate DF results for up to 32 channels in parallel.

The R&S®DF-ATC-S system solution provides accurate and 
reliable direction finding for both civil and military airports. 
The solution enables ATC controllers to accurately deter-
mine the direction to aircraft based on their radio transmis-
sions. The DF results are used to provide pilots with their 
magnetic heading to the airport (QDM) and can be shown 
on additional radar or map displays. This helps reduce call 
sign confusion and identify responses from the wrong air-
craft. The increased safety the system provides makes it 
possible to handle more flights per hour by reducing time 
gaps between consecutive flights.

Possible configurations range from small airport DF sys-
tems with up to 2 frequency channels in the VHF aviation 
band to powerful systems with up to 32 frequency chan-
nels in parallel for seamless coverage of the frequency 
range from 118 MHz to 450 MHz. Future-proof 8.33 kHz 
channel spacing in the VHF aviation band is included.

The R&S®DF-ATC-S standard configurations are complete 
systems for integrators and ATC authorities and include all 
required components. 

Functional diagram of the R&S®DF-ATC-S system

AT A GLANCE
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KEY FACTS

BENEFITS AND KEY FEATURES

	▶ Instantaneous identification of transmitting aircraft to reduce misunderstandings and  
call sign confusion

	▶ Increased safety and situational awareness for more flights per hour

	▶ Seamless coverage of a wide frequency range from 117.975 MHz to 450 MHz with only one DF antenna

	▶ Up to 32 frequency channels in parallel, 28 channels inside and 4 channels outside the VHF airband

	▶ 8.33 kHz and 25 kHz channel spacing

	▶ Results output to radar displays and traffic management systems via ASTERIX Cat. 205

	▶ Optimized control software for ATC operators

Standard system configurations
	▶ Four standard configurations to match the requirements 

of different airports
	▶ Each standard configuration provides an all-in-one 

solution and is optimized for simple deployment and 
reliable operation

	▶ Detailed documentation, installation, operating and 
maintenance manuals

	▶ One partner for the complete ATC DF system including 
masts, installation support, training and maintenance
	► page 4

One solution for all frequency channels with high DF accuracy 
and sensitivity

	▶ Parallel direction finding on up to 28 VHF airband 
frequency channels from 117.975 MHz to 137 MHz, 
plus 4 out-of-band VHF airband frequency channels 
up to 450 MHz for simultaneous monitoring of all 
important distress frequencies

	▶ DF accuracy and measurement speed are equally high 
for all frequency channels

	▶ R&S®ADD095 wide aperture VHF DF antenna features 
a high level of DF accuracy, sensitivity and outstanding 
immunity to reflections

	▶ R&S®ADD317 compact VHF/UHF DF antenna optimized 
for semi-mobile scenarios 

	▶ Excellent large-signal immunity due to sophisticated 
preselection and extremely linear receivers
	► page 7

Ergonomic operation and easy configuration
	▶ Optimized graphical user interface (GUI) specially 

designed to meet ATC controller requirements
	▶ Easy touchscreen navigation between different 

frequency channels
	▶ Easy configuration of the number of channels and 

frequencies being monitored
	▶ Different rights for system users, maintainers and 

administrators to restrict configuration changes
	▶ Support of day and night view
	► page 8

Designed for easy maintenance
	▶ System status monitoring and built-in self-test routines
	▶ SNMPv2c and SNMPv3 interfaces for integration into 

the monitoring system
	▶ Logging of system messages and DF results
	► page 9
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STANDARD SYSTEM CONFIGURATIONS
and operation as well as one TTL-to-LAN converter 
installed in the ATC tower or control room for ground 
transmission suppression (GTS). GTS supports air traffic 
controllers by suppressing the bearings of their own radio 
transmissions.

Standard Ethernet LAN equipment connects the 
R&S®DFU300 direction finder unit with the control and 
administration panels. If required, adapters for Ethernet 
LAN to fiber-optic or DSL converters can be added to han-
dle long distances between the DF antenna site and the 
ATC tower.

Connection to ANSP-specific traffic management sys-
tems and/or radar displays also runs via Ethernet LAN. 
Alternatively, RS-232 interfaces are available for connect-
ing radar displays.

The table below provides a comparison of the standard 
configurations and their capabilities followed by a short 
summary of each system configuration.

ATC DF systems
R&S®DF-ATC-S1  
standard

R&S®DF-ATC-S2  
standard plus

R&S®DF-ATC-S3  
high-end

R&S®DF-ATC-S4 
high‑availability

VHF aviation channels  
117.975 MHz to 137 MHz

2 up to 4 up to 28 up to 28

Frequency range 117.975 MHz to 137 MHz 117.975 MHz to 450 MHz 117.975 MHz to 450 MHz 117.975 MHz to 450 MHz

Channel spacing 8.33 kHz/25 kHz 8.33 kHz/25 kHz 8.33 kHz/25 kHz 8.33 kHz/25 kHz

Out-of-band channels  
137 MHz to 450 MHz

not supported on request up to 4 up to 4

System DF sensitivity 1) 3 µV/m 5 µV/m 2 µV/m 2 µV/m

System DF accuracy 2) 1 ° RMS (typ.) 1 ° RMS (typ.) 0.5 ° RMS (typ.) 0.5 ° RMS (typ.)

Immunity to reflections medium medium high high

R&S®DFU300 direction finder unit 1 1 1
2 (spare DF unit with dual 
network support)

DF antenna R&S®ADD317 (traffic red) R&S®ADD317 (traffic red) R&S®ADD095 (traffic red) R&S®ADD095 (traffic red)

Integration kit ● ● ● ●

DF control touch panel 1 1 1 (optionally more) 1 (optionally more) 

Administrator touch panel PC optional optional 1 1

Data interface for DF measurement 
results

not supported not supported ● ●

TTL-to-LAN converter for GTS 1 1 2 4

Antenna mast  
height: 5 m, with obstruction 
lights, red/white painting and 
ladder

optional 3) optional 3) optional optional

Outdoor UPS (120 V or 230 V) optional optional optional optional

1)	 Maximum number of supported VHF airband channels provisioned and 1 s integration time.
2)	 Measurement in reflection-free environment. The RMS error is calculated from the bearings of evenly distributed samples versus azimuth and frequency.
3)	 R&S®DF-ATC-M1 includes the galvanized antenna mast, R&S®DF-ATC-M1L adds obstruction lights, red/white painting and ladder.

Standard system configurations are designed as all-in-one 
solutions to match the requirements of different air naviga-
tion service providers (ANSP) and airports. Each solution 
comes with all required system components, a complete 
set of documentation and few options e.g. antenna mast, 
obstruction lights or uninterruptible power supply (UPS). 
System setup and internal tests are carried out prior to 
delivery to the ANSP to ensure simple deployment, low 
maintenance effort and reliable operation. Installation sup-
port, training and maintenance can be provided.

The central component of each configuration is the com-
pact and weatherproof outdoor R&S®DFU300 direction 
finder unit, including DF system server, temperature con-
trol, power supply, GPS and Ethernet switch. It is installed  
with the DF antenna at the antenna site. An outdoor UPS, 
antenna mast and obstruction lights can be added as 
required.

Each configuration includes at least one high-contrast 
touch panel PC with control software for administration 

Comparison of the standard configurations and their capabilities
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R&S®DF-ATC-S1 standard ATC DF system configuration
This configuration is intended for small airports requir-
ing only one or two frequency channels within the VHF 
airband frequency range from 117.975 MHz to 137 MHz. 
This compact system configuration includes the  
narrow-aperture R&S®ADD317 compact VHF/UHF DF 
antenna. A 5 m high galvanized antenna mast can be 
ordered optionally. Obstruction lights, red/white painting 
and ladder are available as well (see upper image).

R&S®DF-ATC-S2: basic system architecture with main system components

R&S®DF-ATC-S1: basic system architecture with main system components

R&S®DF-ATC-S2 standard plus ATC DF system configuration
This configuration is almost identical with the 
R&S®DF-ATC-S1 and supports up to four VHF airband fre-
quency channels. Even additional out-of-band channels 
can be supported on request but will impact DF sensitiv-
ity. This variant is designed for more flexibility and semi-
mobile deployments (see lower image).
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R&S®DF-ATC-S3 high-end ATC DF system configuration
This configuration provides full functionality and includes 
the R&S®ADD095 wide-aperture VHF DF antenna for maxi-
mum DF accuracy and sensitivity. Up to 28 VHF airband 
frequency channels in parallel are supported, and up to 4 
outside the VHF airband channels are configurable. 

The TCP data interface outputs all DF measurement results 
such as DF azimuth values for external systems, e.g. radar 
or map displays. This configuration seamlessly covers the  
frequency range from 117.975 MHz to 450 MHz (see 
upper image).

R&S®DF-ATC-S4 high-availability ATC DF system configuration
This configuration is based on the R&S®DF-ATC-S3 con-
figuration and provides the same functionality. It includes 
redundant critical system components to ensure high 
availability. 

A second standby R&S®DFU300 direction finder unit can 
be activated in case of a system or unit failure. Additional 
GTS devices are installed, and all devices are connected 
over a redundant Ethernet LAN configuration (see lower 
image).

R&S®DF-ATC-S3: basic system architecture offering full functionality

R&S®DF-ATC-S4: basic system architecture with system redundancy
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ONE SOLUTION FOR ALL FREQUENCY 
CHANNELS WITH HIGH DF ACCURACY 
AND SENSITIVITY
The core component of the R&S®DF-ATC-S ATC DF system 
solution is the compact and weatherproof R&S®DFU300 
direction finder unit with a wideband digital direction 
finder fast enough to process multiple frequency chan-
nels simultaneously. Up to 32 frequency channels can be 
processed with the direction finder at speeds that provide 
high DF quality for each channel.

The direction finder is unique for its wide frequency range 
from 117.975 MHz to 450 MHz, which makes it possible 
to take bearings on all distress frequencies in the VHF/
UHF range at the same time, even outside the ATC fre-
quency range.

With the introduction of digital aeronautical radio in the 
VHF aviation frequency range, DF systems used for ATC 
have to support 8.33 kHz and 25 kHz channel spacing. 
Channel spacing in the R&S®ATC-DF-S system can be 
changed for all VHF frequencies individually via the GUI.

The entire frequency range is covered by a single DF 
antenna, either the wide-aperture R&S®ADD095 with nine 
antenna elements for stationary systems or the narrow-
aperture R&S®ADD317 for semi-mobile and more cost-
effective systems.

The direction finder uses the correlative interferometer DF 
method. This method is based on measuring the phase dif-
ferences between the antenna elements of a circular array 
DF antenna, permitting the use of wide-aperture antennas 
that are highly immune to reflections and offer high DF 
accuracy and sensitivity.

The R&S®DFU300 is designed for compliance with the 
regulations of the German Federal Supervisory Authority 
for Air Navigation Services. Parallel wideband signal pro-
cessing makes this high level of DF quality available on all 
channels.

Connection panel of the compact and 
weatherproof ATC R&S®DFU300 direction 
finder unit
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Only administrators can configure the R&S®DF-ATC-S sys-
tem. Once the administrator password is entered, addi-
tional screens are available offering options for configuring 
the number of frequency channels and the parameters for 
each channel. 

All R&S®DF-ATC-S system configurations feature a GUI 
specially designed for ATC controllers. The GUI design 
is optimized for small touch panel PCs that are easy to 
integrate into ATC control towers and are easy to use. 
Additional touch panel PCs can be added as required. 
Laptops, PCs and tablets are optional and provide more 
flexibility.

Only information relevant for the ATC controller is dis-
played, allowing users to quickly change between different 
frequency channels. ATC controllers can customize which 
details are displayed based on their preferences, select the 
frequency channel in use and quickly switch between day 
and night view.

ERGONOMIC OPERATION AND  
EASY CONFIGURATION

Touch panel PC showing  

the standard multichannel  

view for ATC controllers
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Self-test capabilities are particularly important for safety-
relevant applications such as air traffic control. During 
operation, the direction finder continuously runs checks 
in the background of more than 170 test points, compar-
ing the results with the nominal values. If any of the test 
points is outside the nominal value range, it automatically 
generates an error message.

The controller screens display overall system status and 
system messages, which are forwarded via the SNMP 
interface to a central monitoring system to quickly inform 
maintenance personnel. The ¸DF-ATC-A1 DF admin-
istrator �touch panel PC allows administrators to perform 
additional self-tests and provides more details about the 
test results.

All system messages and DF results are logged in a ring 
buffer for further analysis and as an activity log. This data 
can be downloaded regularly and archived on external 
storage systems for security reasons.

The R&S®DF-ATC-S solution is based on standard IT 
equipment and the powerful wideband digital direction 
finder, making it adaptable to future ATC direction finding 
requirements.

DESIGNED FOR EASY MAINTENANCE

Health monitoring provides the status of the system and multiple sensors, shows device information and lists all system messages in greater detail
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Compact and weatherproof ATC R&S®DFU300 direction  
finder unit
The main component of the R&S®DFU300 is an accurate 
digital direction finder based on the correlative interfer-
ometer DF method. With its integrated control PC, power 
supply and Ethernet switch, the direction finder is con-
tained in a compact weatherproof housing. The integrated 
temperature control system features active heating and 
cooling so that the R&S®DFU300 can be used over a wide 
temperature range.

Thanks to its GPS module, the R&S®DFU300 knows its 
precise geographic position and has an accurate time 
source.

An Ethernet interface is provided for communications with 
control panel PCs and airport radar systems via the airport 
LAN.

R&S®ADD317 compact VHF/UHF DF antenna
	▶ Stationary narrow-aperture DF antenna covering the 

frequency range from 117.975 MHz to 450 MHz
	▶ Multi-element DF antenna with five elements 
	▶ Integrated lightning protection with lightning rod;  

no impact on DF accuracy 
	▶ Optional antenna mast specifically designed for the 

R&S®ADD317 at airports
	— Mast height: 5 m
	— Obstruction lights, red/white painting and ladder

R&S®ADD095 wide-aperture VHF DF antenna
	▶ Seamless coverage of a wide frequency range from 

117.975 MHz to 450 MHz with only one DF antenna 
	▶ Wide-aperture DF antenna with nine antenna elements 

for high DF accuracy, sensitivity and immunity to 
reflections

	▶ Integrated lightning protection with lightning rod;  
no impact on DF accuracy

	▶ Optional antenna mast specifically designed for the 
R&S®ADD095 at airports

	— Mast height: 5 m
	— Obstruction lights, red/white painting and ladder

SYSTEM COMPONENTS

R&S®DFU300 direction finder unit

R&S®ADD095 wide-aperture VHF DF antenna
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Touch panel PC with control software
The ATC DF control software for ATC operators and admin-
istrators is installed on a touch panel PC to allow system 
control via the touchscreen. Mouse and keyboard are not 
required but can be used optionally. The touch panel PC 
runs under Windows 10 and has a 10.1" display size with 
1280 × 800 pixel resolution. It has adjustable brightness, a 
wide viewing angle and an anti-glare surface for improved 
readability in brightly illuminated environments. The soft-
ware has a dark mode that can be activated at night or in 
low light.

Touch panel PC with ATC DF control software

TTL-to-LAN converter box for GTS TTL-to-LAN converter for GTS
The TTL-to-LAN converter box has 16 input channels for 
connection to the airport radiocommunications system. 
For each input, the ATC DF control software lets operators 
configure which frequency should be blanked when it is 
used for their own transmissions. The control box is con-
nected to the ATC DF control software via Ethernet. 

Map view
In map view, operators can see the bearing results of a 
single channel against the background of a map with 
topography and a range indicator. This view lets operators 
visualize the approximate direction of the target aircraft in 
relation to surrounding landmarks from the DF site’s point 
of view.

Data interface for DF measurement results
All DF results from the R&S®DF-ATC-S system are pro-
vided in real time to external systems over an ASTERIX 
Cat. 205 interface. The external system can be a radar 
system, a map display or any other system in which DF 
results are of interest.

The following details are available for all configured 
frequency channels:

	▶ Frequency
	▶ Timestamp
	▶ Azimuth and elevation
	▶ Overhead pass (OHP) flag
	▶ GTS flag 

Map view
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SPECIFICATIONS IN BRIEF
R&S®DFU300 direction finder unit
Interfaces
Ethernet LAN 10/100/1000 Mbit Ethernet, RJ-45 (f)

GPS antenna SMA (f), 50 Ω

Antenna input N (f), 50 Ω

DF antenna control MIL connector (f)

DF data
Frequency range 117.975 MHz to 450 MHz

DF method correlative interferometer

General data
Power supply +24 V ± 2 V DC, max. 300 W

AC/DC power adapter nominal 100 V to 240 V, 47 Hz to 63 Hz

maximum range 90 V to 305 V AC, 47 Hz to 63 Hz

Operating temperature range without direct sunlight –40 °C to +55 °C 

Storage temperature range –50 °C to +70 °C

Relative humidity 95 % cyclic test, +25 °C/+55 °C

Protection class IP65

Shock
in line with EN 60068-2-27,  
MIL-STD-810-E, method 516.4, procedure 1

Vibration sinusoidal in line with EN 60068-2-6

noise in line with EN 60068-2-64

EMC
in line with EN 55032, ETSI EN 301489-1, 
ETSI EN 301489-22, ETSI EN 300676-1

EU legislation
EU: in line with Data Act – Regulation (EU) 
2023/2854

for details, see user documentation

Dimensions W × H × D without mast clamp
365 mm × 765 mm × 275 mm 
(14.37 in × 30.12 in × 10.83 in)

Weight 31 kg (68.34 lb)

R&S®ADD317 compact VHF/UHF DF antenna
Antenna type 5-element circular array

Antenna element type active dipoles

DF method correlative interferometer

Polarization vertical

Power supply from R&S®DFU300

Permissible wind speed without ice deposit, with lighting rod
200 km/h, 
275 km/h (survival)

with 30 mm radial ice deposit 180 km/h

Dimensions Ø × H, without lightning rod approx. 1.05 m × 0.52 m (3.43 ft × 1.71 ft)

Ø × H, with lightning rod approx. 1.05 m × 1.34 m (3.43 ft × 4.40 ft)

Weight approx. 11 kg (24.25 lb)

R&S®ADD095 wide-aperture VHF DF antenna
Antenna type 9-element circular array

Antenna element type active dipoles

Size of antenna base wide-aperture DF antenna

DF method correlative interferometer

Polarization vertical

Power supply from R&S®DFU300

Permissible wind speed without ice deposit
200 km/h,
275 km/h (survival)

with 30 mm radial ice deposit 180 km/h

MTBF
> 50 000 h,
in line with standard SN 29500; +55 °C,  
stationary operation; ground fixed (GF)

Dimensions Ø × H, without lightning rod approx. 3.06 m × 0.66 m (10.05 ft × 2.15 ft)

Ø × H, with lightning rod approx. 3.06 m × 2.94 m (10.05 ft × 9.64 ft)

Weight without ice deposit, with lightning rod approx. 85 kg (187.40 lb)

with 30 mm radial ice deposit, with lightning rod approx. 420 kg (925.94 lb)
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ORDERING INFORMATION
The R&S®DF-ATC-S ATC DF system solution comes in four predefined configurations to match the requirements of dif-
ferent airports.

Each configuration includes all necessary components for successful deployment of the R&S®DF-ATC-S ATC DF system 
solution at the airport. Some hardware and service options are provided to enhance the system.

Designation Type Order No.
R&S®DF-ATC-S ATC DF system configurations
Standard ATC DF system R&S®DF-ATC-S1 3063.4002.02

Standard plus ATC DF system R&S®DF-ATC-S2 3063.4102.02

High-end ATC DF system R&S®DF-ATC-S3 3063.4202.02

High-availability ATC DF system R&S®DF-ATC-S4 3063.4302.02

Hardware options
DF control touch panel PC R&S®DF-ATC-C1 3063.5009.02

DF administrator touch panel PC R&S®AF-ATC-A1 3063.5044.02

Antenna mast (galvanized), length: 5 m, for R&S®DF-ATC-S1/S2 R&S®DF-ATC-M1 3063.5050.00

Obstruction lights and painting, for R&S®DF-ATC-M1 R&S®DF-ATC-M1L 3063.5096.00

Antenna mast, for R&S®DF-ATC-S3/S4 
(including obstruction lights, painting and ladder)

R&S®DF-ATC-M2 3063.5067.00

Outdoor UPS (230 V) R&S®RMS-FX-OPS 3063.5080.02

Outdoor UPS (120 V) R&S®RMS-FX-OPS 3063.5080.03

Support options
Customer factory acceptance test (FAT) in Memmingen, 
Germany

R&S®DF-ATC-T2 3063.5215.02

Installation support, for R&S®DF-ATC-S
(excluding travel costs and accommodations)

R&S®DF-ATC-T3 3063.5221.02

Commissioning/SAT support, for R&S®DF-ATC-S
(excluding travel costs and accommodations) 

R&S®DF-ATC-T4 3063.5238.02

Training, for R&S®DF-ATC-S
(excluding travel costs and accommodations)

R&S®DF-ATC-T5 3063.5244.02

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.rohde-schwarz.com

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