Sound Card to Radio Interface Design.

Hopefully at last months meeting Jack got you all fired up to try some digital modes. One of the things you will need to do is hook your computer sound card to your radio.

You could spend between $80 and $400 for a commercial “does everything” interface.  I have taken the home brew approach.

Over the last 10 years I have interfaced several different radios to several different computers successfully.  None of the interfaces cost over $20.

There are several things you want the interface to do.  Lets look at each function.

RECEIVE.

You need to get a signal from the radio, to the computer.  This is usually the easiest connection of all.  

Most radios have some kind of audio output prior to the “volume” control and audio amplifier.  It might be called Detector Output, or FSK out, or even phone patch out.  Depending on which of these it was designed for, the output voltage will vary. Check to make sure there is no DC present on this line.  My Alinco had a DC voltage on this line, and when I connected it to another device it caused squelch and audio problems on the radio.  This was easily fixed by putting a 1 UF capacitor in the line to allow the ac signal to pass, but not the dc which was coming from my computers microphone jack.

Your computer will have a microphone input, and if it is not a laptop it probably has a line input. 

Your first preference for this connection is to go from the radio audio out, directly to the computer LINE audio in, using a capacitor if needed.

If the computer does not have a LINE in, then you will have a little work to do to make the radio’s AUDIO OUT work with the computer’s MICROPHONE IN.

You WILL need to use a capacitor on this line, as the computer is supplying 5 volts on the microphone line to power the electret microphone it expects to be connected.

Second, go into the Mixer Menu, and on PLAYBACK find the Microphone ADVANCED option. Make sure that the Microphone BOOST or 20DB GAIN box is NOT checked.  This setting affects BOTH the record and playback mode.  Your intent is to turn off the microphone 20 db preamplifier on record.

Depending on your radio and computer this may be all you have to do.  In the case of my current radio, which has an extremely high (telephone line level .7 volt rms) output, I had to put a pot in the line to cut the level down to where the computer could deal with it.  I made sure that the 1 UF capacitor was on the computer side of the pot, so that the 5v could not go to ground through the pot.

TRANSMIT:

The simplest interface is when the Line level of the computer is adequate to drive the audio input of the radio.  If there is enough range in the computer output, you may be able to make a simple direct connection.  If the radio needs a high level in, and the computer has only a speaker (8 ohms) out, then you will have to step the voltage up to an adequate level.  SOMETIMES you also need to provide for BALANCED audio on this link.  With balanced audio, any rf that might be on the ground connection between the radio and the computer will not affect the audio and cause feed back or distortion.  

I have successfully connected radios and computers with just a patch cable so I always try this first.  Many current radios are designed to use a simple patch cord connection to the line out on the computer. 

If you need to adjust levels DOWN, use a pot.

If you need to adjust the level up, use a matching transformer.  I use a Radio Shack miniature 8 ohm to 1,000 ohm center tapped transformer.  With my current radio and computer found that the 500-ohm tap was the proper level. Fine adjustment is provided using the software output controls on the PC.

When using a transformer, I use 2 wire shielded cable. I connect the shields to the radio, transformer case,  and PC grounds, thus providing a good ground connection between the radio and the PC.  Then I connect the two wires from each side of the transformer to the hot and ground sides at the equipment.  If you study the circuit you will see that this means the audio from PC to radio can only travel on the balanced circuit.

If your radio does not have an auxiliary audio input, you will have to provide audio through the microphone input on the radio.  In this case you will need to use a potentiometer to cut the signal down to something the radio can deal with.

Push to talk can be handled in many ways.  You can use VOX,  You can use a Manual PTT, or if you have an available com port, the “Request To Send” line on the rs232 is used to PTT the radio.  Just pick any NPN transistor out of the junk box, and hook it up as shown in the schematic.

I don’t have an available com port, so I just use a miniature toggle switch to put the radio in Transmit mode.

Build something, Have fun.
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