24GHz “Easy Build” Transverter
By lanLamb,G8KQW

Having spent 10 years QRT (working overseas and then pressure of work back
in UK), I finally found time early last year to start planning the re-assembly of
my station. As we were due to move house late in 2005, | decided that all of
my microwave operating should be portable but that any equipment that |
would build should be able to also operate fixed from my QTH in future.

Looking at recent contest results and the discussed the activity levels on
24GHz with various active amateurs, | decided that my original WBFM TRX
would be best used as a door stop — it is actually still useful for listening to local
beacons on 24.192GHz !

Having talked with one of my pals Roy, G3FYX, and invited him out to Cleeve
Common for the next 24GHz cumulative contest, the reality was that | had 4
weeks before the next 24GHz contest in which to design and build a working
narrow band system or simply go along as his talkback operator!

So, the design and build criteria for my system (see Figure 1) was:

. Off the shelf building blocks requiring no alignment or set-up using
speuahst microwave test equipment
. . Minimum amount of mechanical / waveguide work (saves burning
fingers)
. A plug and play solution that can be built in one day and would
Work first time
. A compromise solution that may not give the optimum performance
. Easy build for newcomers to 24GHz in future (funds permitting)
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Notes:

The MKU24, OE9PMJ 2 stage filter and the dual WG-Koax crossover are all
bolted together into one unit using 3mm studding with no interconnecting
waveguide.

The 2 “outputs” from the WG-Koax crossover are connected either way
round to the TXPA input and the RXPA output.



An obvious alternative to this WG-Koax crossover is to fit a single sma
transition on the output of the filter connected to an sma relay which in turn
connects to the RXPA and the TXPA — using this component and transmitting a
small amount of RF up the output of the RXPA with no volts on it has not caused

any problems and saves the requirement for an extra relay.
The OE9PMJ 2 stage filter supplied by Hubert Krause of Mi-cro-Mechanik or by
OZ8AFC

The WG-Koax crossover x 2 sma also supplied by Hubert
Krause

Connections between the MKU 12 LO and the MKU 24 GA plus between the SMA
relay and the dish were made using “Quickform 141” (Farnell part # 157-995).
The MM-Tech TX PA and MKU 243 RX preamp are connected directly to the SMA
changeover relay using back to back SMA connectors
TX/RX sequencer is homebrew but a suitable commercial alternative an

EMEG6B is available from Minikits of Australia. This sequencer ensures that the
sequence of events going from receive to transmit is:

e The RX preamp volts are removed

e The antenna changeover relay is energised

e The TX PA is turned on

e The TX driver stages are turned on

and vice versa going from TX to RX. In this way nothing will ever get blown up,
even when operating, for example on NBFM during rain scatter.

The MKU 24GA mixer accepts 2.5W therefore no attenuation of the 144MHz drive
is required.



Suppliers of the modules used:

DB6NT - www.kuhne-electronic.de
Hubert Krause - www.micro-mechanik.de
OZ8AFC - www.oz8afc.dk/sale.html
Farnell - www.farnellinone.co.uk

Mini Kits - www.minikits.com.au

Once | had purchased all of the modules, bits and pieces, this system was firstly
assembled on the bench on an aluminium plate which would subsequently be
fitted into the box as one unit. After switch on, there was an encouraging
increase in the noise level on the 1C202 144MHz transceiver. Switching the RX
preamp power on and off also gave a corresponding variation in noise level, so |
was happy with that ... no sophisticated tuning or even attenuators fitted at this
stage. On keying up the TX into open waveguide, the system current
consumption was 2.4A at 13.8V DC, very much as expected and in line with my
calculation of the sum of the system components on TX, at this point | was able
to verify that I could work myself on my old 24GHz WBFM system (not that that’s
much use but at least it worked as far as the bench!). I calculated that, after the
filter and the WG-Koax crossover, | was slightly over driving the MM-Tech TX PA,
but only by a few dB, so it was left well alone at this stage.

This system can easily be assembled a standard, large sized die-cast box or an
IP56 plastic box, | chose a die cast box as | found it easier to mount the TX PA
heat sink to the box. So, | was now ready to go portable with Roy G3FYX ....

On Cleeve Common, July 10th 2005, Roy was able to hear the Telford
beacon GB3ZME but | was not. After much messing about changing dishes our
conclusion was that the 0.3 dish | purchased and was using was faulty as I could
hear the Telford beacon on Roy’s dish, so much for the working first time
objective! So, the only piece of second hand rally junk I used in the system build
was faulty — now you know why | don’t favor buying junk at rallies!

My first attempt at a QSO was with Andy GAMAP/P, using Roy’s dish and,
although I could hear Andy, his signals were well down on those using Roy’s
equipment. So off came the lid and after investigation | was horrified to find that
the filter tuning screws had come loose in transit — disaster! Thankfully Andy was
able to have a sleep and leave on his TX whilst | roughly returned the filter
screws for maximum signal. Then Andy couldn’t hear me so the lid came off
again and further investigation revealed that | hadn’t soldered the choke (that
takes the PTT DC feed to the sequencer) back on to the incoming BNC RF
socket when fitting in the box. That resolved my first QSO ensued over 33km.
We later worked G3UKV/P and G8VZT/P on Brown Clee at 72km.

Lessons to be learned:

e Be careful of surplus, used equipment performance
« Araldite / fix filter screws before you do anything else
e Always assemble correctly in the box after bench testing



e Testing alongside another working system is preferred to verify
operation

If I had followed the 3 points above, this system would have realized the
objectives | set and | believe it is repeatable for others who may want to enjoy
24GHz portable or fixed station operating.

One could argue that using a waveguide dish feed together with a
waveguide changeover switch and a waveguide entry RX PA would give better
receive performance but, as this system is not intended for EME, | believe the
performance is more than adequate. Once the filter had been re-aligned and
the tuning screws fixed the system noise figure of my unit has been measured
at <3dB and the TX output power at +34.7dBm.

o This system was used with a Procom 0.48m dish for
the August September and October 2005 cumulative contests, working 31
QSOs, 10 of which were 100km+ and 3 of which were 150km+. This system
won me the 24GHz cumulative trophy 2005. | have also used this system out
portable on many other occasions outside of contests and (touch wood) it has
been perfectly reliable.

For 2006 | have upgraded the Procom 0.48m for a PCom (Andrew) 0.6m J
fed dish which is mounted above my 47GHz system on a Terracom tripod
(courtesy of SBRS) for portable use (see photo on the previous page). My
intention is to install the 0.48m Procom dish with a second transverter at the
home QTH so that | can take advantage of the opportunities that G4EAT has
presented and also so that my XYL can monitor when I'm operating out
portable!

73 and see you on 24GHz soon, | hope! lan, GBKQW



