SDR Setup

Radio astronomy applications for SDR's require operation in a different regime to normal broadcast radio. For example, in broadcast receivers, AGC is a common method to ensure that demodulation occurs in the optimum signal range and copes with variations of reception conditions and siting relative to transmitters. Radio telescopes on the other hand require constant gain, adjusted to an optimum for the target of interest although there are cases where AGC is applied to the reference channel for Dicke switch reception. 

With digital SDR's and conventional use, it is normally sufficient for RF/IF gain to be set so that system noise levels just exceed the minimum ADC threshold so that for most signals, the majority of the ADC amplitude range is available for the wanted signal. In radio astronomy, to minimise the effects of quantisation noise, the whole ADC dynamic range should encompass the noise-like target/reference amplitude response range. 

This means that the RF amplifier chain and SDR IF gains need to be adjusted to ensure this applies. For H-line measurements this overall gain is typically around 90 to 100dB.

The software program ASTATS.EXE(1) for Windows (astats(2) for Linux) gives a graphical view of the ADC amplitude distribution. 

The instructions in DOS / Linux terminals are of the form:

Windows:  ASTATS.EXE <infile.bin> <outfile.txt>

Linux:     ./astats <infile.bin> <outfile.txt>

The output text file showing the ADC amplitude distribution can then be displayed in Excel type spreadsheets or MathCad packages. The x-axis represents the ADC byte value and the y-axis the normalised byte value count. 

Figure 1 shows some typical reference load .bin records.
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Figure 1 Some typical ADC amplitude distributions

Examples, blue and green in Figure 1 are acceptable; magenta and red show evidence of limiting at the ADC positive and negative extremes, possibly producing spikes in the resulting FFT. Insufficient RF gain is indicated by narrower spikes (black) around value zero point.
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