8.4GHz DSN receiver

by Paul Marsh, MOEYT

As many people who attended the Martlesham microwave meeting back in
November 2005 saw, James G3RUH and Freddy ON6UG gave an amazing
demonstration of the reception of deep space probes, which are on their way to
various planets. At the time, the Venus Express spacecraft was 750,000 miles
away but the best DX came from the Mars Reconnaissance Orbiter at
27,000,000 miles .... not bad DX!

After having seen the demo and chatting with James and Freddy, it was clear
to me that | needed to build a receiver and hear this stuff for myself. This article
gives the technical details of what | did in order to hear the signals.

Following the demo, | managed to pick up some very useful items from the
‘flea market’ at Martlesham, including a phase locked oscillator that originally
ran on 7997MHz — this would be used as the 8GHz LO. | found some other
components that were useful, and also managed to scrounge a mixer and
some isolators off local amateurs.

The diagram below shows the final iteration of the down converter, after
about 10 experimental builds:
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The 10MHz reference oscillator is the G4JNT simple GPSDO that was published a
while back in the ‘Microwave Newsletter’. This feeds an eBay Wavetek
synthesiser that in turn feeds an accu-

rate 100MHz reference signal to the down converter which is mounted behind
the dish or directly at the feed in the case of the FRARS 3.7m dish. In the ‘final
design of the converter, it was decided to also include a 7GHz LO to allow
system checks to be made on signals from geostationary satellites. This was for
two reasons 1) to verify the az/el calibration of the dish and 2) to perform an RF
end-to-end checkout and to help with optimisation of the dish feed point.

Switching in the relevant LO also switches in band pass filters for the band in
guestion — for 7GHz LO there is a 7.2 to 7.8GHz filter, whilst for 8GHz LO there is
a 8.3 to 8.8GHez filter. The down converter runs from +24V and has remote
switching to allow the band to be changed on the fly.
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The picture above shows the final build of the down converter including the
switched band pass filters — a further single stage GaAsFET preamp was added
after the filters / SMA relays to increase the signal a little before it hits the mixer.
After the mixer, a MAR-6 special is used as a broadband IF amplifier.

At the front end, a dual stage LNA is used, this was built around the sat-TV
LNA boards sold by www.rfmicrowave.it from lItaly, and costing around £2
per board, for which you get four GaAs-FET preamplifiers. The GaAsFETSs are
NE32584s and with two the LNA gives around 25dB gain and ‘should’ give less
that 1dB NF. The LNA is directly coupled into B&Q 28mm waveguide (i.e a
copper waterpipe ...editor) and a scalar ring had been constructed to match the



The LNA and down converter have been tried on two dishes, with great success.
Firstly the 1m offset here at MOEYT was used to DX the MRO and VEX. The first
VEX signals were copied with the space craft at a touch over 4 million miles and
the last copied signals from MRO were with the space craft at 69,593,573 miles.

The second dish we tried was the FRARS 3.7m EME dish — this allowed some
better DX. Firstly the LNA / feed position was peaked using a CW carrier from a
geostationary satellite — it was possible to get a quieting FM signal in 15 KHz of
bandwidth. Addition of the scalar made an amazing improvement, with a fully
quieting 110KHz wide FM bandwidth! The signals from MRO, this time at
120,594,960 miles from Earth were a good copy in SSB bandwidth, and could be
tuned by ear with no problems. But, the best DX of the day was with the ESA’s
Rosetta space craft at 242,730,000 miles — not bad at all.

The next step is to try and DX the ‘New Horizons Pluto Charon’ mission which
will take 10 odd years to arrive at its destination — hopefully amateur technology
can keep up and allow us to hear signals from space craft.

Incidentally, we have created a yahoo group for discussion of Amateur-DSN
topics — its online at http://groups.yahoo.com/group/amateur-DSN/ . If
you already are a member of the UK Microwave Group, joining this one will be
easy!

73 Paul MOEYT
(see also the photograph opposite)

Editor’'s comments .... readers will surely join with me in congratulating Paul
on a most enterprising project. Apart from the German amateurs (which include
DB6NT and ON6UG) using the Bochum dish, we have heard of only Paul and
Charlie, G3WDG, doing anything like this space DX reception over here in the UK
and Western Europe.



Aren’'t microwaves fantastic fun!

Rosetta in the FFT! — peaking around 18dB in 1Hz



