The idea of using the power amplifier transistor as a mixer seems to come from George Burt - GM3OXX - whose five transistor FOXX was described in 1983 in SPRAT. The basic design of the oscillator, PA/mixer and the simple keying has been more or less unchanged since RV3GM - Oleg Borodin - described the four transistor Micro-80 in 1992 in SPRAT. Later the Pixie 2 by WA6BOY replaced two of those transistors with the LM386 audio amplifier (QRPp 1995). Most later versions are variants of these designs.

During transmit, the Morse key grounds the emitter of Q1, allowing it to function as a Class C power amplifier. This produces harmonics of the fundamental frequency, which are attenuated by the low-pass filter comprising C9, L3 & C11. Further attenuation can be achieved by connecting the transceiver to the antenna via an Antenna Tuning Unit (ATU), which will also improve the impedance matching. Lastly the audio amplifier U1 is disabled during transmit, by removing it's power via D1 when the Morse key is down.


During receive, transistor Q1 operates as a mixer. The received signal enters via the collector, whilst the local oscillator (Q2) signal is applied to the base. The frequency difference signal emerges from Q1's emitter and is amplified by audio amplifier U1. An audio tone is heard provided the received signal is slightly off-frequency compared to the transmit frequency being produced by the local oscillator. If the received signal is at exactly the same frequency as the transmit frequency, it is necessary to adjust trimmer VC1 until a tone is heard. Trimmer VC1 should be returned to the previous position when transmitting.
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The Pixie, Pixie-II, etc., are a very popular group of QRP tranceivers among Hams who are interested in building "minimalist" rigs. The original Pixie design, which can be found at many sites on the Web, consisted of a crystal oscillator followed by a one stage, milliwatt power amp, with a Pi output filter feeding a 50 ohm antenna. When the key was not being pressed, the emitter current to that "power amp" (a 2N3904 or 2N2222 transistor) was limited to a small value by a 10K ohm emitter resistor; in this "receive mode" the power amp base-emitter junction was being used as a diode detector while the crystal oscillator was beating with signals coming into the antenna and Pi filter-- a rudimentary Product Detector.
The RF was filtered out of the audio beat note by a small-value capacitor around that same emitter resistor, and the emitter served as a pick-off point for the audio which was now amplified by an LM386 audio amp IC, configured for its high-gain mode. The output was either an earphone or a tiny speaker. There was no audio filtering (other than the emitter resistor's parallel cap) so the CW (Morse Code) signals heard were "hi-fi" but it was impossible to listen to any one signal individually-- you had to train your ear to pick one pitch out of the jumble (part of the price one pays for minimalist circuitry).
When the key was pressed down, the emitter was grounded directly, which served the dual purpose of 1) greatly increasing the emitter current, so that the "power amp" was now operating as such; this was the "transmit mode". And, 2) the audio amp's input was shorted to ground, preventing the transmit signal from overloading the audio stage.
Compared to the usual transceiver circuits out there, this little gem had practically no fancy circuit tricks normally needed to switch over from transmit to receive, except for a diode-resistor pair that interrupted power to the LM386 audio amp in the transmit position. A very clever design that provided basic transmit/receive functionality in an extremely simple circuit that, some would say, "shouldn't even work".
Many QRPers and clubs have made the Pixie available as a kit. Many Hams have built it. I built one (from scratch, using "Ugly Construction" over copper-clad board as a ground plane) and actually made a couple of contacts using a flea-power 2N3904 transistor in the output stage. That was neat... but not always easy! I didn't measure my power out, but I'd bet it was well below 100 milliWatts.
