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MONOPHASE AMPLIFIER WITH OPTOCOUPLER ISOLATION  

 

In radiometric systems, due to the general "ground" of the p-i-n-modulator of 

the reference channel and input waveguide microwave tract, there is a parasitic 

signal that doesn’t allow to fully realize the available fluctuation sensitivity of the 

radiometer. This is especially affect in multichannel radiometers, as well as in 

cryogenic ones, where transitions to the Josephson effect are used as an active 

element. The main reason for this is the emergence of many "ground" circuits, some 

of which can be sequentially connected to the signal loop, in these systems, it’s 

impossible to prevent long wires, as well as interconnecting cable. 

This disadvantage can be partially removed by rational mounting, but the most 

radical means is the introduction of a galvanic isolation between the reference 

channel and the amplifying cascades of the radiometer. To reduce this disadvantage, 

as well as to simplify the adjustment and regulate an eight-cryogenic radiometer on 

Josephson elements an optocupermonophase amplifier was developed and made 

between the reference channel and the Monophase detector. On pic. 1 is a schematic 

diagram of one channel of the Monophaseamplifier. As an optoelectronic device an 

appendix 4N35-X.  

The synchronous amplifier contains a previous amplifier collected on DA1, 

DA2, DA3.1, a synchronous detector YES3.2. YES4 the integrator DA5, the 

lowpass filter DA6 (DA1, D LM324, DA2, DA5, DA6 LM324). With the given 

ratings, the transmitter ratio of the previous amplifier is 20. Using the optron key 

DA3.1, the output signal DA1 enters the DA2 integrator. The output of the integrator 

is connected to the non-inverting input of the chip DA). This activation allowed to 

automatically support "zero" at the output of the DA circuit, to give up the transient 

capacitors, and to supply a constant component signal to the input of the 
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synchronous sub-syringe to 10 V. The monophase detector has a constant input 

impedance, independent of the state of the key DA3.2. 

In accordance with a low pass filter is collected. The transfer coefficient of the 

filter in the filter bandwidth is 12, and the cross-sectional frequency is 3 dB at 120 

Hz. In the Monophase amplifier precision op amps were used, which allowed to 

obtain high tensile characteristics without complication of the circuit. The reference 

channel contains a dedicated oscillator DDI (NE555), a divider for two with a 

paraphrase output DD2 (NE555) and collected on transistors TI, T2 (2N2712). TK 

(CT 361A) amplifier stages. With the nominal values shown in the circuit, the 

modulation frequency is equal to 1000 Hz, and the current through the p-i-n-

attenuator (output 2) does not exceed 30 mA. The reference channel does not need 

to be collected according to the typical schemes and explanations. The switch Pi 

serves to change the phase by 180 of the voltage applied to the p-i-attenuator. In 

tests of the working sample of the synchronous amplifier, an increase in the signal-

noise was obtained more than 40 dB. 

 

 

Pic. 1.   
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The Monophase amplifier described above in a two-channel version was not 

tested on a radiometric system. But theoretically device proved it as a reliable and 

stable device. 
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