
RF.AMX4 - Construction details

(There is a circuit schematic of the project here: http://www.jp137.com/lts/RF.AMX4.schematic.pdf  )

The project prototype has been developed to fit into a BM800 body, and - perhaps unusually for an RF project - 
much of the circuitry has been fitted onto a small stripboard.  This has proved to work OK in practice, although 
clearly the low level RF signals would not be suitable for such an arrangement.  Therefore the inductors and the 
tuned RF section is mounted separately onto a small sub assembly.

The project may essentially be considered to be in 4 parts:

• The BM800 donor 'frame'
• The mic capsule and mounting (A Chinese 34mm cardioid type K67  capsule has been used for the ptototype)
• The stripboard sub-assembly
• The inductor sub- assembly

The details of the various prototype sub-assemblies are described in detail below....

  
The Stripboard:

The assembly uses a small 24 x 13  hole standard 0.1’’ section of FR2 stripboard. 
The photos and diagrams below detail the construction of the board in stages.
The parts required for each new section are included on the appropriate diagram…. 

http://www.jp137.com/lts/RF.AMX4.schematic.pdf






Once the stripboard assembly is complete, it is next fitted into the BM800 frame, and is connected via 3 x 
25 SWG TCW strands to the body mounted XLR plug. This is probably easier to achieve by removing the 
XLR from the body, adding the wires to the connector, and then inserting the connector back into the 
body with the stripboard attached (but not yet soldered). Once the stripboard and the XLR are in position, 
an additional wire link is connected across the centre of the assembly, through the 2 original screw 
mounting holes and into the stripboard holes located at location 11 on both of the edge rows (1 and 13).
All 5 TCW connections are then soldered, ensuring the stripboard is tight against the frame
Photos below outline the procedure....

At this stage, check the stripboard for errors and solder bridges – and then check it again!
 
Now plug the XLR into a suitable 48V phantom powered preamp, and make some preliminary 
measurements with a DMM and an oscilliscope. 
If the oscillator is running correctly, you should be able to use the oscilliscope to measure a 10MHz 
frequency of around 6v p-p  at the left hand end of R4.

If only a DMM is to hand, you can assume the oscillator is running OK - if the following measurements 
check out:

• Q1 collector – c.33.2V
• Q1 base – c.28.8V
• Q1 emitter – c. 29.3V  



The Inductor Sub-assembly:

As mentioned earlier, trying to fit the low level RF parts of the circuitry onto stripboard is not going to 
work very well. So the 2 inductors – along with C4 (68pF 50v mlcc) – were fitted to a sub-assembly that 
sits above the stripboard.
At this prototype stage, the inductors were mounted onto a card ‘sandwich’ to help minimise any external 
conductivity issues. Not very elegant, but useful to help with the ‘proof of concept’.
A schematic and  images of the ideas are listed below:





Extra assembly details:

There is an extra link to fit, which I found helped with a grounding problem.
As it stands, the grounding of the BM800 body depended on the XLR mounting screw, which proved 
unreliable. An extra wire link was fitted to the stripboard, with an eyelet screwed to the case via one of 
the headbasket screws.

Finally, there is a solder bridge to be made on the track side, between W 4 and 5.  
This is simply because I ran out of space for an extra link!...



Calibration:
 
Once assembly is complete, it simply remains to calibrate the two inductor cores for maximum resonance.

You can use an oscilloscope with a bandwidth of at least 20MHz, and a x10 probe to get a rough indication 
of the resonance settings. 
But the scope lead will tend to load the test point a little, so…..
 
To ‘fine tune’ the resonance, it is best to use a 1KHz sine wave tone played into headphones, and then lay 
the mic against one of the headphone transducers. Tune for maximum audio output observed on the 
preamp metering.

The screenshots of the 2 waveforms shown below are both taken with a 1 volt/division setting.

The first waveform shows about 4.5 volts p-p measured at pin 5 of the inductor assembly (T1 end of R4)

The second shows about 8 volts p-p measured at pin 1 of the inductor assembly (D1 anode)

Project Observations:

This prototype mic constructed as described above has given quite a good account of itself for such a 
simple project.

Clearly, there is room for much improvement ---a  proper PCB layout would make it easier to construct, for 
example!

Further experiments to try and help reduce the noise floor, and to perhaps improve the sensitivity?

The latter may well be achieved by selecting inductors that are better matched to the project 
requirements, but to date I have found none ‘off the shelf’ as it were..

Over to the experts there I think!….

It’s been fun to try, and I look forward to seeing if others continue to experiment with the concept?….

© Roger Shore (Rogs)  March 2019


