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The advantage of synchronous reception of AM signals is widely known. It includes high selectivity, 
linearity of detection and a low noise level at the output compared to other ways of reception. 
The circuit diagram is shown in figure 1. The operation of the circuit is based on method of direct locking 
of the local oscillator frequency by the input signal. This method has been tested by the author in the 
medium wave receiver as described in [1], and showed good results. 

 
Fig. 1. 
 
VT1 - KP303V (Ucutoff = 1.0...4.0 V at Uds=10 V and Id=0.01 mA); 
VT2 - KT315B (hfe = 50...350 at Uke=10 V and Ik=1 mA), (hfe = 2.5 at Uke=10 V and Ik=1 mA and F=100 mHz); 
VT3 - KP103J (Ucutoff = 0.5...2.2 V at Uds=10 V and Id=0.01 mA); 
 
The proposed detector consists of a synchronized oscillator based on the transistors VT1 and VT2,a 
switching mixer based on the transistor VT3 and an AF filter L2C3C4. Synchronized oscillator is made on 
the basis of the oscillator circuit (Fig. 2), proposed by E. Savitsky [2]. The frequency tuning elements C2, 
R3 and the FET transistor VT1 has been added to this oscillator circuit. When the input signal is applied 
to the gate of the transistor, the input signal mixing with the signal of the local oscillator in the 
transistor's channel. The component of the base current of the transistor VT2 modulates the signal of 
the local oscillator frequency, and when the difference frequency becomes equal to the lock range, then 
the local oscillator switches from the beat mode to the sync mode. This establishes the equality of the 
input signal frequency and the local oscillator frequency, and the phase difference between voltage of 
the input signal and the local oscillator φ becomes equal to 0° or 180°. The equality of the frequencies 
and phases is maintained by the DC component of the base current of VT2, the DC component is 
proportional to the sin φ. As you can see, the device works in the same way as a system PLL, the 
difference is only in the phase shift, for a PLL system the phase shift is 90° in sync mode. The voltage at 
the output of the local oscillator has the form of the switching pulses (Fig. 3). This pulses goes to the 
gate of the transistor VT3, they provide a switching mode of its operation. The voltage envelope of AM 
signal goes through the AF filter to am audio amplifier. 
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Fig. 2.  

Fig. 3. 

 
The gain of the detector is 0.25 times. The local oscillator can be synchronized by a signal with a voltage 
of hundreds of microvolts. The author conducted an experiment with this detector, in which AM signals 
of MW band has been received. To do this, a resonant tank circuit tuned to a frequency of MW band has 
been connected to the the input of the detector circuit, and the demodulated signal was applied to the 
two-stage audio amplifier [1]. By using the indoor antenna with length of 3 m and the grounding has 
been received with good quality a signals of a radio stations located at 200...250 km from the reception 
site. The coarse adjustment of the local oscillator's frequency in the range 630...860 kHz is provided by 
the potentiometer R3. With the variable capacitor C2 is possible to vary the frequency of the local 
oscillator within + -15 kHz. While adjusting the frequency with the resistor R3 the amplitude of the 
pulses changes. However, it does not drop below 3.5 V. The cut-off voltage of the transistor KP103J is 
0.5...2.2 V, so in the entire operating frequency range of the local oscillator the gain of the detector 
remains practically unchanged. To expand the dynamic range of the detector and reduce the crosstalk 
and intermodulation interference it is useful to a resistor in the drain network of the transistor VT3. This 
resistor will works as an attenuator. The value of this resistor is chosen based on the specific conditions 
of reception. 
 
The detector is powered by a stabilized and carefully smoothed voltage. The current consumption of the 
circuit is about 2.5 mA. The coil L1 is wound on the toroidal ferrite core K7x4x2 600NN (the magnetic 
permeability is 600), the coil has 52 turns of enameled copper wire of 0.2 mm (AWG 32) in diameter, the 
coil has a center tap. It is desirable to shield the coil, for example, wrapped with aluminum foil. The coil 
L2 is wound on the toroidal ferrite core K18x9x5 2000NN and contains 260 turns of enameled copper 
wire of 0.2 mm (AWG 32) in diameter. The ratio of turns of the matching transformer T1 is depending on 
the output impedance of the input source. Capacitors C3 and C4 can be of any type, C1 - ceramic, the 
variable capacitor C2 is used from an portable radio receiver. Resistors - 0,125 Watt, the potentiometer 
R3 is SP3-16 type. The detector is mounted on a printed circuit board and it is advisable to place the 
circuit in a metal housing. This will reduce the level of the local oscillator radiation and reduce the 
influence of external factors (e.g. hands effect) on the frequency stability. 
 
The proposed detector can be used in a synchronous heterodyne receivers, as well as in the 
superheterodyne receivers. In the latter case, you must tune the local oscillator of the detector to the 
intermediate frequency. 
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