Audio Amplifiers for Small Speaker Applications
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Figure 1: Universal audio amplifier for a variety of projects and purposes.

Fig.1 shows a 4-transistor utility amplifier suitable for avariety of projectsincluding
receivers, intercoms, microphones, telephone pick-up coils, and general audio
monitoring. Three cell battery packs giving about 4.5 volts are recommended for most
transformerless audio amplifiers driving small 8 ohm speakers. The battery life will be
considerably longer than a 9 volt rectangular battery and the cell resistance will remain
lower over the life of the battery resulting in less distortion and stability problems. The
amplifier may be modified to work with a9 volt battery if desired by moving the output
transistors' bias point. Lowering the 33k resistor connected from the second transistor's
base to ground to about 10k will move the voltage on the output electrolytic capacitor to
about 1/2 the supply voltage. This bias change gives more signal swing before clipping
occurs and this change is not necessary if the volume is adequate. The amplifier has a
power isolation circuit and bandwidth limiting to reduce oscillations and "motorboating”.
The values are not particularly critical and modest deviations from the indicated values
will not significantly degrade the performance.
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Figure 2: Op-amp version of the utility audio amplifier.

Fig. 2 shows aversatile audio amplifier employing alow cost LM 358 op-amp. The
differential inputs give the amplifier excellent immunity to common-mode signals
which are a common cause of amplifier instability. The dotted ground connection
represents the wiring in atypical project illustrating how the ground sensing input
can be connected to the ground at the source of the audio instead of at the

amplifier where high currents are present. If the source is a power supply referenced
signal then one of the amplifier inputs is connected to the positive supply. For
example, an NPN common-emitter preamplifier may be added for very high gain
and by connecting the differential inputs across the collector resistor instead of
from collector to ground, destabilizing feedback viathe power supply is greatly

reduced.
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A volume control may be added to the differential amplifier as shown. The
100k pot could also be the collector resistor in a preamp circuit if desired.


Practically any value potentiometer will work here. Choose an audio taper style if possible. 


