
Negative Resistance RF signal generator 

 
While rummaging through my pile of photocopies of amateur radio related test equipment, 
looking for a circuit for a simple, yet stable RF signal generator which I could use on my 
workbench when playing around with various receiver circuits, I came across one which 
really piqued my interest.  The circuit was for wide range oscillator using the “negative 
resistance” principle, similar to that obtained from  the now obsolete Tunnel Diode (also 
known as a Lambda Diode due the shape of its current/voltage characteristics) of the 1960s. 
 
A “negative resistance” region in a system (one in which the current through the active 
device decreases as the voltage across it increases) is obtained by the interconnection of 
two junction field effect transistors, one being an n-channel device and the second a p-
channel unit in the configuration shown in Figure 1. 
 
Figure 1. 

 
 

The variation of the current flowing through this type of circuit with the applied voltage is 
shown in figure 2. 
 
Figure 2. 

 
 
Quoting from reference 1.  “As the applied voltage increases from zero, the current passing 
through the series connected channels of the two devices increases until the applied voltage 
becomes equal to the pinch-off voltage (the value of gate-source voltage bias which causes 
the source-drain current to go to zero) of one of the FETs. A further increase in the applied 
voltage will then cause the current to decrease in the negative resistance region until the the 
applied voltage equals the sum of the two pinch-off voltages of the FETs.  The current is 
then very small, in the order of nano amperes.  This low current region is known as the 
valley region”  
 
Note: the section in italics does not appear in the original text 
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The circuit shown in Figure 3 was built, with the operating voltage supplied from the “Battery 
Battery DC Supply” described in the September 2014 issue of CQ Centurion, and using 
components I had on hand. 
 
Figure 3.  

 
 
When the supply voltage was carefully adjusted to allow operation in the centre of the 
negative voltage region of the characteristic , the results obtained were impressive in terms 
of frequency stability and sinusoidal waveshape. 
 
Using an air dielectric variable capacitor (C) obtained at a flea market at some time in the 
distant past (with an approximate range of 20pF to 350pF) and a slug tuned inductor (L) of 
approximately 2.9 micro-Henry (an old DENCO Range 4 transistor oscillator coil) the 
following resulted: 
 
Supply voltage (critical) :  3.28 V 
Min. Capacitance: 
Frequency : 9.6113 MHz 
Output level : 2.2 V p-p 
Max. Capacitance  
Frequency : 4.254 MHz 
Output level : 3.0 V p-p 
 
Two observations can be made – firstly, the output level changes somewhat with frequency 
of operation, reducing as frequency is increased, and secondly the selected C and L 
components applied are ideal for testing on 40m! 
 
It should be mentioned that this type of oscillator also operates very successfully at audio 
frequencies depending of course on the values chosen for L and C, which typically could 
consist of an iron-cored choke (primary of an output transformer?) and a fixed value 
capacitor ( say 0.02 micro-Farad) for C.  Anything is worth a try. 
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