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In order to extend the AGC range in the baseband converter to allow for as
much as 10 dB loss of gain in the front-end the I.F. input levels to the DAR
have been increased. The original reference level of -49 dBm has been increased
to -34 dBm. While the front-end gain is not likely to drop by as much as 10 dB
the new level allows plenty of margin to account for ripple in the front-end,
imperfect cable attenuation compensation and any slow gain drifts that may occur
with time. (The front-end gain can be manually adjusted but there is front-end
gain control available via the MCB.)

In the original design the I.F. distributor had attenuation settings of @,
15, 30, and 45 dB. In the interest of economy the 15 dB was taken out leaving
@ and 30 dB. Now we have changed the 30 dB to 20 dB to reduce the range over
which the baseband converter has to operate. Also 20 dB attenuation is a better
choice for solar observations (20 dB being the value used in the VIA).

The new signal levels are shown in Drawing 54120K007, Rev A. It should be
noted that the AGC range can be extended, when observing strong spectral lines
at bandwidths less than 16 MHz, by using non-standard values for the bandwidth
compensation gain. One penalty for increasing the I.F. level is that the
susceptibility to interference has been degraded. The worst case is a signal
which falls at an I.F. frequency which is within 1090 Mz of the baseband converter
L.O. frequency but is outside the bandwidth selected. In this case a signal
level of -71 dBm into the front end could cause 1 dB gain compression. This
susceptibility level could be improved by moving some gain from the SSB mixer
to somewhere after the low pass filters. This would increase the baseband
converter noise contribution to its old value and possibly require the addition
of extra filter stages to limit the wideband noise the amplication following
the low pass filters. This needs to be investigated further. It should be
pointed out however that operation in a very high interference situation may be
to switch in the 20 dB attenuation in the I.F. distributor and increase the
bandwidth compensation gain to compensate. In this case the 1 dB compression
would be -61 dBm in the worst case.
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