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Fig. 2: An actual-size PCB layout for the circuit

Fig. 3: Component layout for the PCB

Parts List
Semiconductors:
IC1 - LM386 low-power audio  
  amplifier
IC2 - LM7809, 9V voltage  
  regulator
LED1 - 5mm LED
BR1 - 1A bridge rectifier module
D1 - 1N4007 rectifier diode 
Resistors (all 1/4-watt, ±5% carbon, unless stated 
otherwise):
R1 - 270-kilo-ohm
R2 - 120-kilo-ohm
R3 - 64-kilo-ohm
R4 - 33-kilo-ohm
R5 - 15-kilo-ohm
R6 - 8.2-kilo-ohm
R7 - 3.9-kilo-ohm
R8 - 2-kilo-ohm
R9 - 680-ohm
R10 - 10-ohm
R11 - 180-ohm
R12 - 20-ohm
R13 - 100-ohm, 1W
VR1 - 220-ohm potmeter
Capacitors:
C1-C4, C15 - 100nF ceramic disk
C5 - 1000µF, 25V electrolytic
C6, C8 - 330nF ceramic disk
C7 - 100µF, 25V electrolytic 
C9 - 22µF, 25V electrolytic
C10 - 470µF, 25V electrolytic
C11 - 33nF ceramic disk
C12 - 47µF, 25V electrolytic
C13 - 1µF, 25V electrolytic 
C14 - 10nF ceramic disk
C16 - 0.1µF, 400V polyester
Miscellaneous:
S1, S2 - On/off switch
CON1, CON3 - 2-pin terminal connector
CON4 - 9-pin connector
CON2, CON5-
CON7 - 2pin connector
X1 - 230V AC primary to 12V AC,  
  500mA secondary  
  transformer
F1 - 200mA fuse 

the circuit outputs around 0.5W. The 
loudspeaker can be 4-ohm, but 8-ohm 
or higher is preferred to avoid over-
loading LM386. 

The power supply is built around 
voltage regulator 7809 which gives a 

9V regulated output. You can use 4-9V 
DC as external supply at CON7 input 
when 230V AC mains is not available. 

Diode D1 is used for reverse pro-
tection of the regulator. 

Construction and testing
An actual-size, single-side PCB for 
simple interface for digital sound 
synthesis (excluding the dotted box 
shown in the circuit) is shown in Fig. 
2 and its component layout in Fig. 3. 

After assembling 
the circuit on a 
PCB, enclose it in 
a suitable plastic 
box.

For testing, 
generate 1kHz 
square-wave sig-
nal and connect 
it to any input 
line of CON4 (D0 
through D7). You 
will hear sound in 
the speaker con-
nected at CON5. 

You can write 
a simple software 
code, burn it into 
the  microcon-
troller, connect 
its port pins to 
CON4 and check 
output from the 
speaker. You may 
change the code 
to various audio 
frequencies and 
check the output 
for experimenta-
tion.

You can also use this circuit as a 
simple audio signal mixer by applying 
the audio signals (including square-
wave signals) at inputs D0 through D8.

Before using the circuit, do verify 
that voltages at test points are as per 
table.  
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