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HFDL - some Ideas [Work in Progress] 

©2015,  Nils Schiffhauer, DK8OK 

The new SDRs with multi-channel demodulators do offer new perspectives for DXing and 

monitoring. Here are some ideas, concerning  the HFDL HF communications system of Rockwell 

(ARINC). 

The HFDL communications system comprises 15 Ground Stations (GS), strategically scattered over 

the globe, see Figure 1. It uses >150 HF channels with GPS-clocked TDMA-slots, preceded by a carrier 

(prekey) which delivers a sharp trigger point, see Figures 2 and 3. The mode is highly efficient, and 

the transmissions do also carry their own time stamp (UTC) plus a table of all active 

frequencies/stations of the net. Highly efficient software decoders are available for free or at low 

costs (>50 $), as is some software to organize the up to 6.000+ monitored transmissions during 24 

hours over just one GS on just one frequency. See here for a general description from a DXerΩs view, 

here and  here you will find a more detailed systemΩs manual. 

 

Figure 1: Map of all HF Ground Stations (GS), DX Atlas. 

 

 

Figure 2: One άcycleέ of 32 seconds duration consists of 13 TDMA time slots, starting with a άsquitterέ 

from the GS in slot ά0έ. Software PC-HFDL automatically synchronizes to this squitter. 

 

http://www.rockwellcollins.com/favicon.ico
http://www.udxf.nl/What%20Is%20HFDL.pdf
http://www.icao.int/safety/acp/Inactive%20working%20groups%20library/AMCP%205/item-1c.pdf
http://www.icao.int/safety/acp/Inactive%20working%20groups%20library/AMCP%205/item-1d.pdf
http://www.dxatlas.com/
http://www.chbrain.dircon.co.uk/
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Figure 3: The prey-key of 249 ms length provides a signal of high energy even with weaker signals (the 

second one, top sonagram). For HF, it gives an unusually clear and GPS-precisely timed trigger point 

which potential for propagations studies still remains to be unlocked (largely zoomed waveform of 

the first signal, bottom oscillogram). Software: Signals Analyzer. 

Multi-channel Monitoring 
The view of this paper onto HFDL is from the perspective of a DXer: I want to understand this system 

a bit better to use it for e.g. propagation purposes and to optimize monitoring. 

First, I did an observation over 24 hours on three channels of my nearest Ground Station Shannon on 

three of their four channels used on February 2nd/3rd, 2015: 6.532 kHz, 8.942 kHz and 10.081 kHz. 

¢ƘŜƛǊ ƭƻǿŜǎǘ ŎƘŀƴƴŜƭ ƻŦ нΦффу ƪIȊ ƘŀǎƴΩǘ ōŜŜƴ ƳƻƴƛǘƻǊed for this time. 

I used 9[!5Ωǎ C5a-S2 receiver at a bandwidth of 6 MHz. Hence, I could assign three out of four of its 

demodulated outputs to one instance of CharlesΩ  PC-HFDL each.  

aƛƪŜΩǎ PC-HFDL-Display has been used to represent the content of all three frequencies via its Log 1, 

Log and Log 3. 

This setup (see Figures 4 & 5) worked flawlessly for even many days in a row, collecting up to 15.000 

entries in 24 hours from just these three channels, see Figure 6. 

http://signals.radioscanner.ru/favicon.ico
http://ecom.eladit.com/epages/990298944.sf/en_GB/?ObjectPath=/Shops/990298944/Products/%22ELAD%20FDM-S2%22
http://www.rstools.info/hfdl_plotter.html
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Figure 4: The SDR receives three different Shannon channels and transfers the demodulated audio via 

virtual audio cables 1 - 3 to separate instances of PC-HFDL which is hosted in three different folders 

eachΦ aƛƪŜΩǎ t/-HFDL-Display software then is fed by each of these instances. This setup can be 

scaled up with more instances of PC-HFDL and PC-HFDL-Display. You just have to maintain a strict 

structure of instances, folder, sources (VACs) and sinks. Graphic with DIA. 

 

 

Figure 5: A look onto the screen with the setup as above: In the upper row, you have the three 

different GUIs of PC-HFDL. At the bottom left you see the PC-HF-Display collecting all the information. 

On the right you see the GUI of receiver FDM-S2 with a bandwidth of 6 MHz, where I placed the three 

Shannon channels. 

 

 

http://dia-installer.de/download/index.html.en
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Figure 6: 21 hours of this setup ǊŜǎǳƭǘŜŘ ƛƴ моΦлллҌ ά¢ƻǘŀƭ ŜƴǘǊƛŜǎέout of three channels of GS 

Shannon at aƛƪŜΩǎ t/-HFDL-Display. It produced this bing-map which has to be further zoomed to 

follow the routes of each airplane. 

 

To get a first overlook over the complete net, I imported ǘƘŜ ŦƛƭŜ άCǊŜǉLƴ¦ǎŜΦŎǎǾέ (Display Launcher 

Ą wŜǇƻǊǘǎύ ƛƴǘƻ ŀ ǎǇǊŜŀŘǎƘŜŜǘ ό9ȄŎŜƭύΦ ¢ƘŜ ŦƛƭŜ άCǊŜǉLƴ¦ǎŜΦŎǎǾέ Ŏƻƴǘŀƛƴǎ ŀƭƭ ǊŜŎŜƛǾŜŘ ŦǊŜǉǳŜƴŎȅ 

information of all 15 Ground Stations in steps of one hour. I took these information for granted, 

knowing that there is a discussion about several aspects of these data. 

In the next step, I looked a bit deeper into Frequency Table of the system, and how the used 

frequencies are distributed within the system so that the aircraft can access them. 

The used frequencies are transmitted just as numbers. They have to be matched with the άFrequency 

Tableέ in used, early February it was #49. The used Frequency Table is automatically renewed after 

some time of monitoring a strong Ground Station. BTW, some elder software may refer to outdated 

look-up tables for stations (converting e.g. San Francisco to Annapolis) as well as outdated Frequency 

Tables. 

Have a look at  the most recent information at YahooΩs HFDL group. You will find the most recent 

Frequency Table in their filesΩ section, file άpchfdl.datέ (for decoder PC-HFDL). 

 

  

https://www.bing.com/maps/?FORM=Z9LH3
https://groups.yahoo.com/neo/groups/hfdl/info

