
Understanding Mr. Pierce’s Oscillator 
 

I’ve recently spent some time struggling with a simple crystal controlled Pierce oscillator on a 
frequency of 1.843 MHz as the frequency generation stage for a QRP Foxhunt transmitter I 
offered to build (constructed Manhatten style) for the Centurion Radio Amateur Club.  Such a 
simple circuit (See Figure 1) but it just refused to oscillate until, in desperation,  I touched the 
collector of the BC107 (metal cased transistor with the collector connected to the case) and 
off it went – then the penny dropped, I needed additional capacitance between the collector 
and ground. 
 
Figure 1 : Basic Pierce Oscillator (as used in the “ONER” transmitter detailed on page 19 of 
reference 1)  
 

 
 
I grabbed a 100pF capacitor (Cadd) that just happened to be lying on my workbench, 
soldered it in, and low and behold the oscillator worked beautifully.  This got me thinking – I 
drew out the equivalent circuit, ( see Figure 2) with the assistance of Reference 2, and 
realised that the Pierce design was actually a Colpitts circuit with the stray collector-to-
emitter (CCE)  and the base-to-emitter (CBE) capacitances providing the feedback.  In this 
case the collector-to-emitter capacitance needed to be increased to allow sufficient 
feedback.  Previous Pierce oscillators I have built have always been for much higher 
frequencies which required lower values of feedback capacitor!  The only other 1.843Mhz 
Pierce oscillator circuit I have built, many years ago, was constructed on Veroboard which 
clearly had sufficient stray capacitance between the various tracks to allow oscillation to 
occur.  You live and learn! 
 
Figure 2 : Equivalent circuit of the Pierce Oscillator 
 

 
 

 
This little exercise taught me a valuable lesson – never take anything for granted! 
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