HS400 - A useful and simple modification

The HS400 contains a very useful and high quality reference oscillator.  We all need a frequency source that we can rely on to set up the local oscillator in our transverters and any frequency counters that we may have.  This 5MHz reference oscillator is just the job to use as a reliable local source.  It was the author’s intention to control this oscillator by synchronizing it with MSF – hopefully more of that later.  The first stage is to get at the voltage control connections and the output.  These are all available on the connector at the end of the Divider and Comparator PCB which is located next to the reference oscillator.  

A simple connection would be possible but unwise.  These oscillators can be affected by load even when buffered by a single stage and it is vitally important to keep it low and constant.  It was decided that the connection would be made further away from the oscillator and the output of the Limiting Amplifier would seem appropriate.  With amazing good fortune there are two spare gates in the 7400 (IC1), which have been used in this modification to further isolate the output from the internal circuitry.

The only further consideration is the possibility of shorting the output.  Well the man who doesn’t make mistakes is a myth – we all do.  So I have added a 47R resistor in series with the IC – this also cuts down the output voltage swing to a more reasonable level and limits the potential for damage to other equipment.  

Well that’s it.  The diagram below gives a bit more detail.
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The next stage is to build a PCB to control this oscillator from MSF via a PIC chip controller feeding a Digital to Analogue Converter IC.  The purpose will be twofold.

1. The provide a long term lock to MSF accuracy

2. To minimise drift in the short term between MSF updates.

It should be possible to get an accuracy of 1 part in 10^10 using this system which is 1Hz in 10GHz.  This might be bit over the top in terms of accuracy but it should be fun seeing what can be achieved.
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