
the PLL taking a short time after this to stabilise.    Although not shown in the diagram, an LED 
connected to the phase pulse output of the 4046 chip will slowly change brightness over a few 
seconds during the GPS lockup, and then much more slowly as the PLL locks, eventually settling to a 
stable half-maximum brightness 
    The R/C values forming the PLL filter are optimised to my particular VTCXO which has a 
sensitivity of 125 Hz/V at 5MHz, and a required tuning voltage in the  0 to 1.5 Volt region.   As the 
bandwidth and tracking performance of the PLL depends on this filter, it is worth spending a bit of 
time optimising the values in this area. 
 
Some Test Results 
The 200th harmonic of the 5MHz output, at 1GHz, was monitored on a UHF communications receiver 
in CW mode and the output at 1kHz monitored with Argo to show short to medium term frequency 
shifts.  All the local oscillators in the receiver were locked to a Rubidium frequency standard that has 
been calibrated to an accuracy of a few parts in 10-11.  At 1GHz, a frequency shift of 1Hz 
corresponds to 10-9 frequency error. 
   Figure 2 shows the plot after the system has locked up and been running for about 30 minutes.   
It can be seen that the frequency is maintained usually within a couple of Hz, and randomly 
wanders over a mean period of something like 20 - 30 seconds - this being a function of the PLL 
bandwidth.   The breadboard which produced these results was lying open on the bench, and 
susceptible to perturbations when I touched it - it is quite possible this trace would be cleaner still if 
the unit was packaged in a screened metal box. 
   Figure 3 shows the effect of disconnecting and then reconnecting the GPS antenna.   
Presumably, the quite fast variation during the period of no GPS signal is the GPS receiver going 
through its search routine to find the satellites.   The faint line that remains fixed at 1kHz exactly is 
caused by leakage from the Rubidium source controlling the communications Rx. 
 

 

Figure 2  Frequency tracking performance when locked,  VCXO output multiplied to 
1GHz 
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An RF Microwave Signal Sniffer  
…  by John A. Jaminet, W3HMS  

 
 Often, I like to know immediately if my transverter or amplifier is  QRV… 100% …YES or NO ! 
In the past, I have found that it‘s possible to see a signal on a voltmeter from the MON jack on 
my DB6NT transceivers …. without  in fact having an emitted signal. The fault was my antenna 
relay!   
    Thus I made a promise to myself that I would eliminate this circumstance once and for all. The 
means which I used is simple, effective and quite old in the history of radio. It is a field strength 
meter which works in the RF field close to the antenna, e.g., a few feet, and it operates without 
need of batteries, a power supply, or a resonant circuit.  
    In use, start a few feet from the feed and come 
closer to the feed.  The circuit uses just 4 parts plus a 
radome. The most important part is the log-periodic 
antenna (LPD) imprinted on a piece of PCB and avail-
able in the USA and in England.  The frequency range is  
2-11GHz..   
    I spoke in February  2004  by EMAIL with the inven-
tor/fabricator,  Kent, WA5VJB, who told me that his 
model for 2-11GHz is ideal for an RF sniffer . The LPD is 
available by mail for US $5.00 in the USA. Outside the 
USA, Kent told me he will accept 5 Euros per LPD in an 
envelope with a brief note indicating the quantity 
needed, your name, call, address,  and of course your 
cash .. HI !   
    The circuit is so very simple: the center conductor of 
a piece of semi-rigid  .085 coaxial line connects to a diode with output to a 25 (or so) micro-amp 

meter. A capacitor of about  .001uF is connected be-
tween the 2 terminals of the meter and the outer con-
ductor of the cable is connected to the other terminal 
of the meter. Meters of 50 or 100 microamps  should 
be acceptable but less sensitive.  
    A simple radome for protection against poor usage 
of this sniffer is an old plastic peanut can which I emp-
tied myself. This is hard but essential work … if it is too 
tough for you,  you may mail the peanut cans to me for 
emptying , HI!  There is no attenuation according to my 
test on my 10GHz beacon where the same radome 
covers the slot antenna.   
 

The sniffer is so simple to operate: start in front of your parabola at a distance of about 15 feet if 
you have some power (like 40 watts) or at a few feet with QRP and meander slowly towards your 
antenna with the  polarization like your RF source.  With 40 watts, I tend to back into the dish as 
I can avoid looking into the feed.  You will know by meter movement when your signal is strong 
enough or you will have a clear sign that some work is needed on your MW gear! 
    There are two sources for  the LPD : The UK Microwave Group and  WA5VJB.  His address is 
Mr. Kent Britain, WA5VJB, 1626 Vineyard , Grand Prairie, Texas, 75052-1405, USA.  (or email him 
at wa5vjb@flash.net) 
    If you would like to talk with me on the topic, I am on EMAIL at W3HMS@aol.com . 
 

 73 and happy building,  John, W3HMS  


