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The complete prototype circuit is given in fig. 2 (next page).

Note
The half-wave rectifier used in the Ni-Cd battery charging circuitry (see fig. 2) is a leftover from the
earlier Detectaids 800-series.  The author's attempt to change it to a bridge was rejected on grounds 
of cost.  The use of half-wave rectification in conjunction with power transformers is not 
recommended.



- 2.1 -

Fig. 2: 900 Series prototype circuit
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2.2    Input attenuators



- 9 -



- 10 -



- 11 -

2.4    Linear high-frequency voltmeter and detector
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Hence  

IL = VIN / RL  .  

When the circuit is driven by an AC signal, TR1 drives the load current positive and TR2 drives the 
load current negative.  Hence the average current flowing in TR2 collector is the mean half-wave 
rectified load current.  This can be found by integration1 and is given by:

Im = (√2) VIN (rms) / π RL

The meter movement is not at signal potential, which means that it can be mounted close to the 
input socket or attenuator without jeopardising circuit stability.  Meter sensitivity is defined by the 
choice of RL , and the scale is highly linear.  Note that the meter could be placed in the collector of 
TR1 or TR2.  
     By placing a resistor in the collector of TR1 and shunting it with a suitable smoothing capacitor, 
the circuit also behaves as a highly linear radio detector.  This output is used to provide the detected 
audio signal.  The product of this resistance and capacitance is the detector time constant, which 
sets the audio corner (-3 dB) frequency according to the relationship:

f-3dB = 1 / 2πCR

By choosing RL = 100 Ω  and a meter movement of 100 μA FSD, the voltmeter has a sensitivity if 
22.2 mV RMS FSD.  A 1 μV signal thus only requires 87 dB of voltage amplification in order to 
give a full-scale reading.
     By switching another resistor in parallel with RL , a scale-expansion facility can be provided.  
This option is used in the model 950.  By placing another 100 Ω resistor (R52) in parallel with R51,
RL is reduced to 50 Ω and the circuit sensitivity increases to 11.1 mV RMS FSD.  The scale 
expansion obtained is thus ×2 (+6 dB).

The 100 μA FSD meter can, if so desired, be calibrated in dB.  The following table gives dB points 
on a 0 - 100 scale assuming + 3dB = 100%.  This can be used for constructing the meter-scale 
artwork.

dB -20 -15 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2 +3

% FS 7.08 12.59 22.39 25.12 28.18 31.62 35.48 39.81 44.67 50.12 56.23 63.10 70.79 79.43 89.12 100

1 The derivation is given in the article:  A Linear high-frequency voltmeter and AM detector.  D W Knight.  
http://www.g3ynh.info/circuits/AM_det.html
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     Note that the only reason for including these capacitors is to make the 900 series receivers sound
like the old 800 series receiver, which had very poor audio quality.
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Note: 

The CMOS 4060 counter has no outputs for divide by 2, 4, 8, and 2048.
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