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47GHz

Equipment available
 Kuhne 47GHz transverter
 Home brew. WR-28 mixer LO 

Pasolink X4 Multiplier
 Sub-harmonic mixer 23.5GHz LO
 Pre-amp Kuhne, Iban EB3FRN
 PA ?
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47GHz
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Kuhne MKU 47 G2



47GHz
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Mixer / IF amp

Multiplier

Feed Horn

Flexi Waveguide

Waveguide Switch

LO RF

IF



47GHz
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47GHz
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47GHz
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47GHz PA
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APN 319
5W Saturated
2-3W linear?
>45W dissipation!



76GHz
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76GHz

● 76GHz Transverter

LO
Elcom Synth.
12.590GHz

X3 Multiplier
37.770GHz

DB6NT
Sub-
Harmonic
Mixer

IF

436 -
440MHz

75.976 – 75.980 GHz

Martlesham 2023



76GHz
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76GHz

Sub-harmonic Mixer  Diode MA4E1318 Anti-parallel diode

Drive 38GHz +13 to +21dBm  76GHz  hole 2.7mm dia. Martlesham 2023



76GHz
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76GHz
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76GHz
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LNAPA

MIXER

X5

SYNTH

IF 10.371G
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Martlesham 2023



76GHz
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76GHz
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76GHz
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Filtronic Orpheus e-band
150mW



76GHz
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122GHz

 VK 122GHz System
 Home brew
 X3 from multiplier 
 X2 sub-harmonic mixer
 Fundamental mixer wr-10?
 Separate TX 5mW+
 New VK 122 / 134 System
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122GHz

 VK Revolutionised Operation!
 Best receive option
 Combine with High Power TX?
 Allows much experimentation with 

antennas
 New VK 122 / 134 boards see later
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122/134GHz
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tuneable
doubler

Variable 
gain X4 
Multiplier

10Mhz ref / 
phase mod

Mixer

Synth

IF lna

WG 
HPF

15.3/16.8G 
doubler



122/134GHz
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122/134GHz
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24G X6 Mult



122/134GHz
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ADF5355 - 100MHz Ref

X4 Mult



134GHz

 Dubus designs
 Boards (source was Kuhne)
 Housing / diodes DL2AM
 X4 Broadern modules
 ‘sub-harmonic’ mixer
 Fundamental mixer
 TX CW / FM / Opera
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134GHz

 VK System, Next Game Changer?
 Longer paths than 122
 Alignment for 122
 Separate TX 5mW possible?
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New VK 122/134GHz

 Operation on both 122G and 134G bands

 Cleaner L.O. (Better Phase noise)

 Smaller L.O. Tuning steps due to use of upgraded PLL 
chip ADF

 Frequency disciplining using either 1pps or 10MHz input

 User serial re-programming of all channel frequencies

 Built in auto switching I/Q quadrature combiner for 
improved RX performance

 Same PCB mechanical footprint as older 122G only 
boards

 High quality 100MHz oven reference oscillator on board
Martlesham 2023



122/134G VK
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134GHz

32
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241 GHz  equipment choices
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3mm WG IP 
1mm WG OP
DUBUS 1.2009 
241 GHz Transverter 
DL2AM

WR28 IP 
1mm WG OP
DUBUS 1.2009 
241 GHz Transverter 
DL2AM

Aluminium block available from 
DL2AM for these boards



241 GHz receive mixer
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This mixer is 
based on the 
DL2AM design 
and uses an 
aluminium block 
with a 1mm 
waveguide hole.
It is designed to 
accommodate a 
CMA382400AUP 
module for 40 
GHz.



Operating Frequencies

 47GHz   47,088.200
 76GHz   75,976.200 (76,032.200)
 122GHz    122,400   (122.256)
 134GHz    134,400
 241GHz    241,020
 >275GHz  288,000
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Waveguide as HPF

 Fco (GHZ) =  150/a
Where  a = longest dimension in mm

 Fco (GHZ) =  176/d
Where  d = diameter in mm

2.7mm round cut-off 65 GHz
1.7mm round cut-off 104 GHz
1.0mm round cut-off 176 GHz
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Waveguide as HPF

 WR-03  
 225  to 325 GHz - Cut off at 173 GHz
 Inside dimensions 0.86 x 0.43 mm
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241 GHz  Test Antenna
 1 mm hole in standard blank UG flange
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When is the best time to 
operate on Millimetre Bands?

On all millimetre wave bands where water 
vapour adds to the path loss, the best time is 
when the dew point is low.
This normally means that the temperature is 
coldest. Preferably cold and dry.
VK3UM software can be used to predict 
atmosphere absorption. 
G8AGN’s weather box is very useful in the                                                 
field
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UK first 76GHz Beacon?

Eggardon Hill IO80QR
Directional along South coast
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76GHz Beacon
‘proposed’

 75,976,800
 100mW
 24dBi horn (25W eirp)

 CW / JT4
 250m asl
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