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©2015, Nils Schiffhauer, DK8OK

The new SDRs with mulihannel demodulatorgio offer new perspectives for DXing and
monitoring. Here are some ideagoncerningthe HFDL HF communications system of Rockwell
(ARINC).

TheHFDL communications syst@omprises 15 Ground Statio(SS) strategic#ly scattered over

the globe seeFigure 11t uses >150 HF channels wiii SclockedTDMAsIots, preceded by a carrier
(prekey) which delivers a sharp triggegint, seeFigures 2and 3. The mode is highly efficient, and
the transmissions do als@ry their own time stamp (UT@)usa table of all active
frequencies/stations of the netlighly efficient softwaredecoders are availdd for free or at low
costs (>50 $)as is somsoftwareto organize the up to 6.000+ monited trarsmissions during 24
hours over just ne GS on just one frequencgee herefor a general description frorma DXe® view,
hereand here you will find amore detailedsysten®@ manual
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Figure 1: Map of all HF Ground Stat&(©S)DX Atlas
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Figure 2: Oaccyclé of 32secondglurationconsists of 13 TDMA time slots, starting witésguittere
from the GS in sla¢. Software PCHFDlautomaticallysynchronizeso 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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Figure3: The prexkey 0f249ms length provides a signal of high energy even withk&esignals (the
secad one, top sonagran). For HF, it gives an unusually cleard GP$recisely timedrigger point
whichpotential for propagatios studiesstill remains to be unlockggargely zoomed waveform of
the first signal, bottom oscillogram$oftware:Signals Analyzer

Multi-channel Monitoring
The view of this paper onto HFDIfriam the perspective of a DXer: | want to understand this system
a bit better to use ifor e.g. propagation purposes and to optimize monitoring.

First, | did an observation over 24 hours on three channels of my nearest Ground Station Shannon on
three of their four channels used on Februaf§/2“, 2015: 6532 kHz, 8.942 kHz and 10.081 kHz.
CKSANI t26Sai0 OKIyySt 2%®dforthiptine. 111 KFayQi oSSy
lused9d [ ! 5 O &2recéiver at a bandwidth of 6 MHEence, | could assign three out of four of its
demodulated outputs to one instance GharlsQPGHFDL each.

a A 1 B@IaDLDisgay has been used to represent the content of all three frequencies via its Log 1,
Log and Log 3.

This setup (seBigures4 & 5) worked flawlessly for even many dagsa row, collecting up to 15.000
entries in 24 hours frornjust these three channels, sd¢agure6.


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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Figured: The SDR receives three different Shannon channels and transfers the demodulatecaudio
virtual audio cables 13 to separate instances of MFDL which is hosted in three different folders
eachP a A |-HFDisplay software theis fed by each of these instancEkis setup can be

scaled up with more instances of-AEDL and RBFDLDisplay.You just have to maintain a strict
structure of instances, folder, sources (VACs)sand.Graphic withDIA
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Figure5: A look onto the screemith the setup as aboven the upper row, you have the three
different GUIs of REFDLAt the bottom left you see the R4-Display collecting all the information.
On the right you see the GUIreteiver FDMS2 with a bandwidth of 6 MHz, where | placed the three
Shannon channels.


http://dia-installer.de/download/index.html.en
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Shannorata A 1 S ®IBDERIsplay. It produced thising-mapwhich has to be further zoomed to
follow the routes of each airplane.
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information of all 15 Ground Statioms steps of one hour. | took these information for granted,
knowing that there is a discussion about several aspects of these data.

In the next step, | looked a bit deeper ifiequencyTable of the system, and have used
frequencies are distributed within the system so that the aircraft can access them.

The used frequencies are transmitted just as numbEngy have to be matched with tli&requency
Table in used, early February it was #4%he used Frequency Table is automatically renewed after
some time ofmonitoring a strong Ground StatioBTW, some éer software may refer toutdated
look-up tables for stations (converting e §an Francisco to Aapolig as well as outdated Frequency
Tables.

Have a look at the most recent informationXatho®@ HFEDL grougyou will find the most recent
Frequency Table in their fil@section, filedpchfdldaté (for decoder PEFDL).
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https://www.bing.com/maps/?FORM=Z9LH3
https://groups.yahoo.com/neo/groups/hfdl/info

