Icom IC746 Frequency Stability

David Hilton-Jones, G4YTL
I believe that I have solved the frequency drift problem of the IC746 transceiver, and for this solution can claim no credit at all, but rather thank Sergei, RW3BP, and Dave, G4HUP, who led me to the solution. All of my experience relates to using the rig on 144MHz. 
What causes the problem?

The problem is the 30MHz oscillator. It drifts during the transmit cycle, and then drifts back during the next receive cycle. The cause is that during transmit the fan is activated, blowing cool air across the circuit board containing the oscillator. Several “solutions” have been proposed but none is ideal:
1) Replacing the xtal with the Icom ovened xtal is expensive and in my own case only led to very slight improvement.

2) Fill the oscillator compartment with cotton wool. This takes the draught off the xtal and adjacent circuitry and helped slightly.

3) Wrap the whole board in bubble-wrap to stop the draft. I didn’t try that – I didn’t like the idea of other parts of the board potentially overheating.

4) Hard-wire the fan so that it is on continuously. Paradoxically, for me, that made the drift worse.

To give an idea of the problem:

a) When transmitting FM into a dummy load at the lowest power setting, the 144MHz frequency drifts down by 5Hz over the first 30 seconds then stabilises

b) When transmitting at maximum power the frequency initially drifts up by 5Hz over the first 10 seconds, then drifts down by 22Hz over the next 50 seconds.
These changes in frequency cause no problems on FM or SSB, but do cause problems when somebody is trying to copy your EME CW with a narrow filter, and when using JT65.

Solving the problem

Sergei, RW3BP, proposed a novel solution by “injection locking” – look at   http://www.vhfdx.ru/component/option,com_zoom/Itemid,99/
and

http://list-serv.davidv.net/pipermail/moon-net_list-serv.davidv.net/2006-September/006558.html
 He was, in fact, referring to the IC746 Pro which has a 32MHz oscillator but the principle is the same. In brief, a highly stable, reference-locked, signal is coupled to the onboard oscillator by simply putting a couple of turns around the oscillator coil. It “locks” the onboard oscillator to the injection oscillator.
I then came across Dave’s (G4HUP) solution for drift with the IC706 (see http://g4hup.com/FC/DFS30/DFS30.htm). He takes 10MHz from a stable reference source, and trebles it to 30MHz.
So these two ideas gave me the solution! I use a 10MHz reference signal, treble it in G4HUPs DFS 30, and couple that to the oscillator coil using two turns of 34swg wire. I now have no drift whatsoever. The beauty of the solution is that it doesn’t involve any “butchery” to the IC746; and if for any reason the 10MHz reference frequency is unavailable, the rig runs as normal (but with its usual drift!).

The pictures on Sergei’s web site show very clearly how the two turns are put on the coil. The thin coax then exits through one of the ventilation holes at the rear of the rig. I’ve mounted the DFS30 on the top of the IC746 and take 13.8 volts from one of the accessory sockets.
Obviously, the principle may well be applicable to other rigs.

What I can not comment on are any issues relating to phase noise, etc.
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