76 GHz and 122 GHan a singleTransverter.

After reading an Article (1) written by Kerry BankeN61ZW, | became enthused with building gear for 47 GHz. It was not long howefael
realised | had all the parts needed to build a 76/78 GHz Transwestisad.
This homebrewPrototypeTransverter is with just one exceptioALL Coaxial.
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76 GHZ 122 GHZ TRANSVERTER BLOCK DIAGRAM

10 MHZ
TCXO
960 MHz WR-28 Port
REFERENCE Transitions
to SMA(f)

U

Dual
Diodes
Antiphase
on.141

13 GHZ YIG OSC TRIPLER
39/40 GHZ

Hardline

/\

DIP SWITCHES
FREQUENCY
SELECTION
TX

ADJUSTABLE BROADBAND DISH WITH
CASSEGRAIN
DIODE BIAS RX PREAMP ATTENUATOR FEED

ON RX

L

FT-817 IF RADIO COAX SWITCHING AND SEQUENCING DC POWER
24 VOLTS.




Two Prototype Transventein Figure 1were designed and built all within the space of 4 weeks. They still look a bit roughdyataiter importance to
meisthat h ey f@mazimgked !

Referring to the Block Diagramaeh Transveer consists of ®IP settable, Microsource 26 GHz YIG Oscillator. This Brick requires a 960 MHz
Reference which is theRCXO Lockedback to 10 MHz. By removing the internal passive Doubler, this now 13BBzielz delivers up to +16 dBm to
drive a X3 or X4,3940 GHz Multiplier (CMA382400AUP)delivering circa 100 Milliwatt®r +20 dBm

This Multiplierwi t h i-28 Bransiti® mounted upper right on timeatsink.

Some of you will recognise this Part Number as the same as RhilppAM has used in hig6/122/241 Glz hardware.

After Tripling, this 3940 GHzsignalexits througha WR-28 to SMA(m) Transition on the OutpBobrt. Aside from ths WR-28 Transition onthe CMA
39/40 GHz Multiplier, I havéNOT usedany Waveguide in mgesign The RFis then fel coaxially to Pumm pair of Antiphase Diodgsurplus 14
GHz Mixers)mountedsolderedon the end of a piece of .141 Hardlidephoto of some prototypilixers can be foundaterin this document
Asmall fl ared Horn is fFkFeeadd iow et hem ashHmouddeanddisnsdan miegrate@assgraiReflector
in the Radome of a 300 mdsh. The positioning of this Horn relative to the Diodes is VERY critical. Correctly positioned, a performance
improvement of more thatb-20 dB can be expecteslignal Polarisation istill an issugso rotatingonefiFe e d ooptimont performances necessary.
| have no idea what Polarisation | set my FeedsHorizontal or Vertical oOffset ?1 would welcome comments on how can tetenine this ?
Figure2 shows the Cassegrain dishes durnmgearlytesting

Figure2



The Second Harmoniaf 39 GHzis of course 78 GHE Figure 3 shows the unfiltered, Double Sidebagdal. So, the 78 GHz Centfeequency with
its 2 Sidebands, 144 MHz either side. The other sigma!ls to the r

There are no constraints on the choicéofrequencyr Operating ModeHF through to UHRF frequenciesan be used within the constraints of the
Mixing processs to create our LSBorUSB So, Oscill ator plus | F wh élocafiomi xedo must st

NOTE : | deliberately chose to use our VK 78 GHz segmerausecalthough the Microsource Brick will function (Lock) down to 12.6&,G found
the Output of the X3 CMA382400AUP Multiplier block was droppawgaybecause it is operatingwardsi t 6 s fréquemcg Imit.
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The IF connetion for TX and RX is quite simple.

Referring to Fig4, | cut a small hole in the .141 Hardline to expose the inner conductor near thead®Nkktor that couples to the X3 Multiplier.

| then soldered thieraid of a thin flexible Teflon Coax (R&74 or $milar) along the side of the .141 copper jacket withitimer conductor in line/near
this fAholeodo. Thi s i shortuteeryfine pieceadh wire from kthe ¢emmtre condsctol ofltieer. 14iEqunction ofa 1nF capacitor
anda 470 im. The 1nF connects the inner of the IF cabl®C isolation is necessary because the RX DC Bias (see békihe 470 Ohmvould be
shuntedThis thin IF connection forms an RF Choke @ 39 GHzibatlows 144 or 432 MHz to pass with minimal attenmatFor picture clarity] 6 v e
unsoldered the 470 Ohamd thebypasscapacitorfrom the .0855emi rigidHardline supplying the RX D@8ias.
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RX DC Bias for the Diodes

TheMultiplier diodes | have used tate are ordinarfi | e a Skckottk§ units. TransvertenRsensitivity can be optimised considerably by
setting/adjusting some nominal DC Bias tostiodes. In my testing, | noticed thaktbptimumbias voltages somewhatemperature dependent and
theDiodes mayalsogive greaterefficiency (lesdoss) with either + or Biasing. To achieve this, | used a 5K Opatentiometer with both +5 volts
WRT toearth on either end. The Lever witte seriescurrentlimiting resistor (470 Ohms) connects te ttentre of the Antiphase Diodes. Varying the
Pot varies the@oltage plus and minusalso found a smallaluedecouplingcapacitor on this Bias Line at the IF connection poirdaioh improves the
RX signal to Noise performance.

Standard Coaxial Relagvitching is necessary.

On TX, theSSB Modulatiorfrom the FF817 isswitched andattenuated down tofaw milliwatts. Between O dBm and +7 dBm works fine. | found if
too much IAnjectionis applied, sensitivity (Diode response ?) is degrad@dng redued output

On RX abroadband Rmplifier is fitted in the KX path to improvehe overallsensitivity. Figure 5 refers.

Figure 5
Output Power on 78 GHz.
The absolute Powéevel on 78 GHz is difficulttomya nt i f y . |l dondédt think it can be measured
the end of thel41Hardline and pushed into tldesh at/near the Focal Point. Therefore, there areagial orwaveguide connections available.
However, withbothdishes pointing at each other and separatedrogtfes,using my homebrew uncalibrated Harmoklixers; | have measured at
best on the Spectrum Analyser a level2d dBmon 78 GHz Suffice to say that is awholelot less than ONE Milliwatt.
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