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It is intended to cut only the very 
high frequency, not to filter the mains 
power supply. The values of R2 and R3 
can be changed depending on IC3 and 
parameters of the produced pulses.

CON5 provides power-fail signal 
when the voltage at test point TP2 falls 
below approximately 8V. Transistor T1 
stops conducting and the control unit 
is intimated the same by a high signal 
at pin 3 of CON5.

The threshold voltage of the pow-
er-fail signal is regulated with zener 
diode ZD2 (7.5V) and resistors R4 and 
R5. Transistor T1 should preferably be 
switching type, but most of the npn 
silicon transistors with a high gain will 
also work well.

The outputs from pins 2, 3 and 4 
of connector CON6 provide different 
signals with a frequency that is double 
the frequency of the mains power sup-
ply (100 Hz). These signals are active 
near zero crossings of the mains power 
supply and can be used for several 
purposes, such as: 

1. The control unit can use them to 
measure the frequency of the mains 
power supply. 

2. These can be used to synchronise 
the operation of the control unit with 
zero crossings of the mains power 
supply.

3. Тhe amplitude of signal TP4 is 
proportional to the secondary voltage 
of the transformer. The control unit can 
measure it and determine the second-
ary voltage of X1. 

4. Outputs TP5 and TP3 are TTL- 
or CMOS-compatible depending 

Parts List
Semiconductors:
IC1	 -	 LM317 variable voltage  
		  regulator
IC2	 -	 7805, 5V voltage regulator
IC3	 -	 74HC14 hex Schmitt trigger  
		  inverter
BR1	 -	 2.5A bridge rectifier
BR2	 -	 1A bridge rectifier
D1-D3	 -	 1N4001 rectifier diode
ZD1 	 -	 4.7V zener diode
ZD2 	 -	 7.5V zener diode
T1 	 -	 BC547 npn transistor
LED1	 -	 5mm LED 
Resistors (all ¼-watt, ±5% carbon, unless stated 
otherwise):
R1 	 -	 220-ohm, 2W
R2, R3, R5 	 -	 1-kilo-ohm
R4 	 -	 680-ohm
R6 	 -	 470-ohm
R7 	 -	 10-ohm, 2W
R8 	 -	 180-ohm
R9-R12 	 -	 300-ohm
POT1	 -	 1-kilo-ohm pot
Capacitors:
C1	 -	 100nF, 630V polyster
C2	 -	 10nF ceramic disk
C3, C5, C7 	 -	 0.33µF ceramic disk
C4	 -	 4700µF, 35V electrolytic
C6	 -	 1nF ceramic disk
C8	 -	 220µF, 16V electrolytic
Miscellaneous:
BATT.1 	 -	 6V chargeable battery
X1 	 -	 230V AC primary to 12V,  
		  2.5A secondary transformer 
S1 	 -	 On/off switch
F1 	 -	 2.5A fuse
F2 	 -	 1A fuse 
CON1 	 -	 Two-pin connector for AC  
		  mains power supply 
CON2-CON5 	 -	 Two-pin connector 
CON6 	 -	 Four-pin connector 

Fig. 2: An actual-size, single-side PCB for the multifunction power supply 

Fig. 3: Component layout for the PCB 

on IC3. IC3 can be 
CMOS or TTL; e.g., 
74HC14, 74HCT14, 
74LS14 ,  e t c .  I t 
should have built-
in Schmitt trigger. 

Construction 
and testing
U s e  i n d i v i d u a l 
heat-sinks for IC1 
and IC2. The size 
of the heat-sink 
should be calculat-
ed according to the 
dissipated heat for 
each particular case; 
e.g., the thermal re-
sistance should be 
below 5°C/W for 
each heat-sink. The 
metallic part of 7805 
is connected to the 
ground pin, while 
the metallic part of 
LM317 is connected 
to the output pin. 

An actual-size, 
s ingle-side PCB 
for the multifunc-
tion power supply 
is shown in Fig. 2 
and its component 
layout in Fig. 3. Af-
ter assembling the 
circuit on a PCB, en-
close it in a suitable 
case. Fix all the con-
nectors at the rear 
side of the cabinet 
for connecting the 

mains and taking the outputs. 
To test the circuit, switch on switch 

S1 and check various voltages as in-
dicated in the test-points table. LED1 
indicates the availability of 5V.

EFY note. Care must be taken while 
handling the high-voltage section of 
power transformer X1 as it is con-
nected to the mains power supply.  
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