The MOEYT 5.7GHz transverter

After having a few years of operation during the 10GHz cumulative contests and
being asked, repeatedly, if I was QRV on 5.7GHz, | decided that it would be a
good idea to get on with building up a transverter for this band.

I had tried in vain to tidy out the junk in my garage and decided that, before
skipping the stuff, it should go on EBay. Amazingly, the ‘rubbish’ that I'd cleared
sold at good prices and amounted to enough to purchase a 5.7GHz transverter
kit. Our local radio club (www.frars.org.uk) and another local radio amateur
were also interested in getting some Kuhne Electronics (DB6NT) hardware, so we
put in a combined order for 4 transverters covering 2.3GHz and 5.7GHz.

After placing the order with Kuhne, it was only a few days before the large
box arrived, very well packed and complete with a few of the new catalogues. |
started the 5.7GHz transverter construction at once. The instruction / build
manual is very straightforward and is well worth a couple of passes before
gluing all the hardware together. The tin plate box needed to be drilled and
tapped to accommodate the 3 SMA connectors and 4 DC feed through
capacitors. In my transverter | added another SMA socket for external LO input
as | was intent on using an external G8ACE type local oscillator. The mechanics
took about an hour to complete, including soldering the two halves of the tin
plate box together and installing the RO4003 Duroid PCB.

If you've not seen a DBENT transverter kit before, they are nicely presented
with all components being supplied in compartmentalised plastic boxes with all
values printed on the lid of the boxes. Two boxes are supplied for the 5.7GHz
transverter, one containing all the Rs and Cs, the other containing
semiconductors, sockets and other mounting hardware. The transverter was
built up as per the directions in the manual, starting with the two resonator
cavities, helical filters and the discrete components. The power supply
semiconductors were installed next, and a DC check performed to make sure the
voltages looked right, which they all did.

The MMICs and FETs were added without problem — well almostwith out any
problem! Two transistors in the multiplier chain caught me out with the
orientation of the writing on top of them being 180 degrees out compared to the
component placement diagram but it was simple to rectify. | should have read
the note on the component placement diagram which says “Don’t use the
orientation of the writing as a guide!!!”

I found it useful to use a good temperature controlled soldering iron for all
the steps. The iron and work area was prepared to minimise the possibility of
static build up, which could damage the devices.

The next step was the tune up as per the manual. The local oscillator is fairly
straight forward, with several multiplication steps from the temperature-
stabilised crystal of 117MHz up to the local oscillator of 5.616GHz. The tune up
steps recommended measuring voltages at various points along the chain, and
peaking for maximum / minimum. This was done and the results checked on a



spectrum analyser only to find that no further improvement could be obtained.
The remaining cavity filters were tuned as per the instruction — connect a
144MHz receiver and listen for a peak in the noise. The transmit side was pretty
similar; apply 144MHz RF and peak for maximum power output, using the built
in power monitoring facility. The transverter was checked on air and the local
GB3SCC beacon could be heard on about the right frequency.

The next stage was to integrate the transverter into a complete system that |
could take out on the local hills. For my portable systems, most of the
transverters are housed in lightweight plastic boxes, with an aluminium chassis
inside. The boxes used are made in the UK by Gewiss (www.gewiss.com) and
are of type GW44208 IP56.

Before getting the transverter kit, 1 had purchased a 5.7GHz power amplifier
strip from another UK amateur — it was a TWT replacement and as such had a
pretty high gain set of amplifier stages. This PA was to be incorporated into the
final transverter design, so the first two stages were removed, giving a PA that
needed about 100mW in for 5W out — | built up a simple protected power
supply circuit as a module and put that to one side whilst | concentrated on the
rest of the transverter integration.

As with any ‘high power’ microwave transverter, sequencing is recommended to
avoid having to replace front-end devices repeatedly. | chose to use the VK5EME
EMEG66 sequencer which has 4 sequenced outputs, and given the current £ to
AUS$ exchange rate, they are very cheap to import. The sequencer has an output
for a receive preamp which gives me the flexibility to add one in the future. The
other outputs drive the NMS1212 dc-dc converter for the 24V relay, the antenna
change over relay and finally the supply volts to the PA — this was via another
small relay to avoid the voltage drop when switched through the sequencers
output transistor. | used a latching 4 port transfer relay in my 5.7GHz transverter
— it's an R566433 type, brand new from Ebay for a “fiver” — the specification
seems pretty good and the isolation is sufficient between the ports.
The other addition was a DFILN local oscillator

module that | bought from the ‘flea market’ at a

Crawley microwave round table meeting — this really

has improved the stability of the transverter. The

picture below shows the completed transverter with the

temporary (1) wiring that was installed just to test it. |

had my first first 5.7GHz QSO
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= — ™%rig 2 - Completed 5.7GHz
transverter

Only a few days after completing the transverter; | worked Dave GORRJ via rain
scatter on the 2/10/2004. So far, the system has been used in a few cumulative
contests and some of the other VHF/UHF/SHF contests that either FRARS or |
participate in. | get the feeling that 5.7GHz seems to go better over paths that
you might struggle on when working 10GHz. I've had a few QSO’s from home
with just a feed-horn propped out of the window, successfully working GORRJ
and G4LDR via some scattering mechanism — tree / rain / other at a guess.
Certainly rain scatter effects seem to be more pronounced at 5.7GHz that 10GHz
— all we need now are a few more 5.7GHz beacons in the UK with which to test.

Overall, I can thoroughly recommend the DB6NT transverter kits, they are
easy to build and guarantee very good results on the microwave bands. Have a
look at www.db6nt.de for more information on the 5.7GHz transverter — you
can buy either a ready built one that has been professionally aligned, or save a
bit of money and buy the kit, and have a few enjoyable hours building it up and
testing it out on the air.

Footnote: | bought a PCB from DB6NT at Friedrichshafen to build up a 5.7GHz
amplifier, based on an IMFET | found on EBay — it says on the packet that its
P1dB is 43.7dB, which should be an improvement of at least 6dB over my
existing output power — hopefully if I can get the machining done for the case,
it'll be QRV in the cumulative contests this year. 73 and see you on 5.7GHz —
Paul



