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transistor T9, preset VR2, zener diode 
ZD2, resistors R5, R6 and R7, LED2 
and capacitor C2. The 12V supply 
voltage from BATT.1 is applied to 
the low-battery indicator circuit with 
full load (not more than 1000 watts) 
connected to the inverter output. The 
voltage across the load is 230V AC. 
At this instant, adjust preset VR2 such 
that zener diode ZD2 and transistor T9 
conduct to drop the collector voltage to 
0.7 volt keeping LED2 ‘off.’ 

If supply voltage goes below 10.5 
volts, the voltage across the load de-
creases from 230V AC to 210V AC. 
At this instant, zener diode ZD2 and 
transistor T9 do not conduct and hence 
the collector voltage increases to about 
10.5 volts and LED2 glows to indicate 
low voltage of the battery. At the same 
time, piezobuzzer PZ1 produces an 

Parts List
Semiconductors:
IC1	 -	 CD4047 multivibrator 
SCR1	 -	 2P4M SCR 
T1-T8	 -	 IRF 250 MOSFET
T9-T11	 -	 BC548 npn transistor 
ZD1	 -	 5.1V, 1W zener diode
ZD2-ZD5	 -	 5.1V zener diode
D1-D6	 -	 1N4007 rectifier diode
LED1, LED2	 -	 5mm LED
Resistors (all ¼-watt, ±5 per cent carbon):
R1	 -	 560-ohm
R2, R3	 -	 1.2-kilo-ohm
R4	 -	 100-ohm, 1W 
R5, R6, R8, 
R9, R11 	 -	 1-kilo-ohm
R12	 -	 2.2-kilo-ohm
R7 	 -	 220-ohm
R10 	 -	 5.6-kilo-ohm
VR1	 -	 470-kilo-ohm preset
VR2-VR4	 -	 10-kilo-ohm preset 
Capacitors:
C1	 -	 0.2 µF, 100V ceramic disk
C2, C3 	 -	 100 µF, 35V electrolytic
C4	 -	 1000 µF, 35V electrolytic
C5-C7	 -	 0.47µF, 600V polyster
Miscellaneous:
PZ1	 -	 Piezobuzzer 
S1	 -	 SPST switch
X1	 -	 18-0-18V, 40A primary to
		  0-230V-600V, 0-12V AC
		  secondary inverter transformer 

audio tone indicating low battery.	
Low-battery cut-off. If the battery 

is discharged to zero volt repeat-
edly, the battery life will decrease. The 
low-battery cut-off circuit consists of 
transistor T10, preset VR3, zener diode 
ZD4, resistors R8 and R9, capacitor C3 
and diode D1. 

Adjust preset VR3 such that when 
the voltage across the load is above 200 
volts, zener diode ZD4 and transistor 
T10 conduct. The collector voltage of 
T10 is about 0.7 volt in this case and 
hence the SCR (SCR1) will not conduct. 

But if the voltage across the load 
goes below 200 volts, zener diode ZD4 
and transistor T10 will not conduct 
and the collector voltage of T10 will 
increase, causing the SCR to conduct. 

Once the SCR conducts, the sup-
ply voltage to IC1 (CD4047) will be 
0.7 volt, due to which IC1 will be un-
able to produce the voltage pulses at 
output pins 10 and 11 and the inverter 
will turn off automatically. During this 
state, the SCR remains conducting. 

Low cut-off of the inverter can be 
set at the load voltage of 170 volts for 
tubelight, fan, etc. So the tubelight and 
fan will not be switched off until the 
voltage goes below 170 volts.

No-load cut-off. If there is no load 
connected at the output of the inverter, 
the output voltage is 270 to 290 volts. 
This voltage is sensed by the 0-12V tap 
at the secondary winding of inverter 
transformer X1, which is connected 
to the no-load cut-off circuit compris-
ing zener diode ZD5, transistor T11, 
preset VR4, resistors R12 and R11, and 
capacitor C4. 

When no load is connected, the 

voltage at 12V tap will also increase. 
This voltage is rectified by the full-wave 
bridge rectifier comprising diodes D3 
through D6, filtered by capacitor C4 and 
given to transistor T11. 

Adjust preset VR4 such that if the 
inverter voltage goes above 250 volts, 
zener diode ZD5 and transistor T11 con-
duct. This increases the emitter voltage, 
hence the SCR fires to switch the inverter 
‘off.’ When proper load is connected, the 
inverter will automatically turn on. 

Construction
An actual-size, single-side PCB for 
the inverter is shown in Fig. 2 and its 
component layout in Fig. 3. Suitable 
connector CON1 is provided on the 
PCB to connect the MOSFET banks 
and the transformer externally. Con-
nector CON1 pins A through F are 
also marked on schematic. Assemble 
the circuit on a PCB as it saves time 
and minimises assembly errors. Care-
fully assemble the components and 
double-check for any overlooked error. 
MOSFETs should be mounted over 
heat-sinks using mica spacers as the 
insulators between them.

Connect the 24V supply terminal 
directly to the centre tap of the primary 
winding of the inverter transformer, 
which carries maximum current of more 
than 50 amperes with 1000 watts. Cur-
rent depends on the load applied. There 
is no need to add a switch in the high-
current path to make the inverter turn 
on and off. The inverter can be switched 
on and off by low-current switch S1. 
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Fig. 2: An actual-size, single-side PCB for the sinewave inverter Fig. 3: Component layout for the PCB 




