
 Audio Amplifier and Sidetone Modification
WV3S

Purpose

The μBITX vs 4 has insufficient audio gain and the sidetone amplitude is not adjustable.  A prior 
modification reduced the sidetone amplitude to a comfortable level for headphones while rendering it 
inaudible over the radio's speaker.

When connected to a dummy load and at full volume, no static is heard from the speaker.  This means 
the amplification chain is not sufficient to amplify the front end noise indicating that weak signals may 
not be heard.  Adding an audio amplifier with voltage gain of three enables front end noise to be heard 
through the speaker when connected to a dummy load.

The amplifier chip for this design is an operational amplifier so the sidetone signal, instead of being 
wired to the high side of the audio volume potentiometer, can be summed into a second input.   Using a
concentric 10K Ohm, dual gang potentiometer gives front-panel, independent control of both audio and
sidetone.

Procedure

1. Connect the amplifier board's power to the radio's 12V power via the two-pin header, J3.
2. Connect the main board's speaker output to the amplifier board's audio input with a two-wire 

jumper at J1.  See the cautions.
3. Connect the speaker to the output on the board, J4.
4. Test to verify audio gain.  See the cautions.
5. Cut the trace between R253 and the connector and solder a wire to the trace from R253, or the 

end of R253.  
6. Install three-wire header wires on to the dual gang potentiometer.  You can use the existing 

three-wire header from the old potentiometer.  To connect the sidetone to the high side of the 
potentiometer, use a male-female prototyping jumper wire cut in half.  Solder the female end to 
the main board to get sidetone and the male to the high side on the potentiometer.  This will 
allow you to completely disconnect the front panel.

Results 

Weak signals can now be heard and the overall volume is improved.  Sidetone level is independently 
adjustable.

Roughness and drop-outs in the original volume control are now gone.  Indications are that, like other 
parts of at least my μBITX vs 4, very poor quality parts were used.

Cautions

1. The board is small and polarities are not clearly marked.  Note the polarity of J3 and verify 
before applying power.

2. The speaker output is balanced; there is no ground.  Verify your speaker is not grounded.  
Polarity does not matter.



3. Both inputs are polarized; one side is ground and the polarities are not clearly marked.  Note the
polarities of J1 and J2.  The speaker output is polarized; one side is ground.  Verify polarities 
before connecting cables and applying power.  If you hear silence at full volume, reverse the 
input leads.  

4. Should your sidetone level be loud and fail to adjust with the control, it is likely that the high 
and low sides of the potentiometer are reversed.  Un-solder and resolder to resolve this issue. 

5. The board is designed to fit on the club's plexiglass frame inside the case.  Ensure the bottom of
the audio amplifier does not come in contact with any metal or the case.

Parts

1. Custom circuit board

2. Custom 3D printed knobs for the specific dual pot.

3. Dual gang, concentric potentiometer, 10K Ohm, PTH901030S-103B1

4. Jumper cables, assorted two conductor

5. MAX9716EUAT 1.4W audio amplifier IC

6. Two-pin headers (4)

7. Cap, 0.001uF (2)

8. Cap, 550pF (1)

9. Cap, 1uF (2)

10. Cap, 0.33uF (1)

11. Cap, 0.1uF (1)

12. LM7805 Voltage Regulator, TO220 case

13. Resistor, 220K Ohm  (2)

14. Resistor, 150K Ohm (1)
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