A 10W quasi class AB power amplifier
This project originated from the need to build a simple amplifier for my old SONY CD player, circa 1994.  Previously I had built a pair of 10 W Class A units after Rod Elliott of Elliott Sound Products.  While these amps were OK, I had significant issues with 100 Hz hum which really needed a fairly elaborate regulated power supply which I was not prepared to build, apart from the fact that these need very large heatsinks and are pretty power hungry.
I stumbled on an article by Harry Lythall smv0vpo.altervista.org describing a compact 5W quasi class AB amplifier which had its origins as a 1W amplifier.  I have built several of the 1W units previously with good results which I use in various guises with my retro regenerative receivers.  Thanks Harry.
The 5W circuit is very interesting as it uses Darlington pairs for the output stages and only NPN power transistors in a quasi-class AB configuration.  This overcomes the problem with needing complementary PNP/NPN power transistors.  The circuit is relatively simple, yet very elegant.  A most useful feature is the fact that you can select the voltage gain which obviates the need to have a separate pre-amplifier.  This design requires a 3W speaker load and I wanted to use 8 ohm units.  This means that you need considerably greater supply voltage.  By my calculations I needed something like 29 to 30 volts.
It might be useful to explain how to design the power supply for the desired output power as it can be a bit of a mystery for the uninitiated.  Let us assume that we need 10W rms output power with a speaker load of 8 ohms.
Now output current Io squared * load impedance = 10W
and Io = SQRT (10/8) = 1.12 A
and the output voltage Vo = Io * R = 1.12 * 8  = 8.96 V rms  = 1.414 * 8.96  = 12.67V peak.
Now the maximum theoretical output voltage is Vcc/2, but you need to allow some “headroom", say about 10%.  So we need to allow for a maximum output voltage of 1.1 * 12.67 = 13.94 V.
So the theoretical minimum supply voltage is 2 * 13.94  = 27.9 V, but this is for a loaded power supply so you need to provide an unloaded power supply voltage of say 30 V.
Note that the relationship between Vcc and output power is “square law”, so you do not need twice as much supply voltage for twice the output power.
Figure 1 depicts the circuit diagram.  I scaled up the voltage divider resistor values to compensate for the increased Vcc and I initially fitted R as 470 ohm which equates to a voltage gain of about 11 (4.7k/470 + 1).  The maximum input voltage was about 800 mV.  (The line output voltage for the SONY CD player is 2V).  I finally fitted a 220 ohm resistor which gave a maximum input voltage of 415 mV.  It is important to ensure for maximum output voltage that the DC voltage (without signal) measured at the junction of the 0,5 ohm resistors is Vcc/2.  You can alter the value of Rb as necessary.
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Figure 1		Circuit schematic
This circuit is remarkably robust and versatile.  The capacitor values are pretty much nominal, but some care is needed with the resistors.  You need to be very careful to ensure that the correct transistors are inserted into their right positions (PNP & NPN), the right way round, and that all connections are properly soldered.  The circuit is very interactive – one open connection and it won’t work or a transposed transistor can result in a fatality!  You need as a minimum a Digital Multimeter and preferably an oscilloscope to set up theses amplifiers.  A protected laboratory power supply is also recommended.
You can vary Vcc to achieve different power output.  I fitted small heatsinks (75 x 75 mm) which may not really be necessary.  The TIP41 power transistors are rated at about 65W.  You could use much smaller power transistors but you would need heatsinks.  For a loaded supply voltage of 30V, I achieved an output power of 11.7W without clipping with a power supply current of 560 mA and DC power of about 16.8W.  This equates to a power conversion efficiency of 70% which is very good.
I do not build with printed circuit boards.  I use old-fashioned tag or barrier strips.  While this means more real estate than using printed circuit boards, it is much easier to make changes.  Figure 2 shows a photo of the board construction before being built into a final product.  Note shop-made heatsinks and 8 ohm dummy load at lower right hand. 
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Figure 2		Basic construction
Figure 3 is a close-up photo of the populated board.
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Figure 3		Board construction
Figures 4 and 5 show the completed amplifier in “breadboard” construction including power supply, power switch and 25k potentiometer for a volume control.  For the power supply I use a bog-standard bridge rectifier with 3 x 1000+ uF electrolytics in parallel.  The reason for this is a protection measure in case one fails.  100 Hz hum is not an issue.  I built a simple wooden box cover using 5 mm MDF.
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Figure 5		Completed amplifier front view
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Figure 6		Completed amplifier rear view
Two of these amplifiers are good enough for my homebrew stereo using medium quality 8” speakers.
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