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It may be surprising but it’s a fact 
that electronics and electrical 
equipment consume some power 

even in standby mode. An equipment 
is said to be in the standby mode when 
it is controlled by a remote control 
unit. For instance, when a CRT TV or 
PC monitor is in use, about 80-100 W 
of power is consumed, however, in the 
standby mode these still draw 5-10 W. 

Thus, if these devices are in standby 
for long periods, they may inflate your 
electricity bill. 

The circuit described here helps 
you save energy loss in electronics/
electrical equipment when these are in 
the standby mode. Basically, it switches 
off the device after a short delay. 

The principle of electromagnetic 
induction is used to activate the circuit 
that senses high-energy electromag-
netic radiation from CRT during its 
operation. A relay coil (L1) acts as a 
sensor, which generates minute current 
by accepting the magnetic radiation 
from the CRT. A sensor coil is con-
nected between inverting pin 2 and 
non-inverting pin 3 of IC1 (CA3130). It 
is a CMOS op-amp with gate-protected 
p channel MOSFETs in the inputs. It 
has very high input impedance and 
very low input current requirements 
(typically 5 pA). The high input imped-

ance and low input current makes IC1 
suitable for this application. The inter-
nal bias of the IC1 at 5 pA is sufficient 
for its working, thus external biasing is 
not required in this case. Preset VR1 is 
used for offset null adjustments so that 
output of IC1 is off when the TV is in 
the standby mode. 

Initially when the TV is off, the 
output pin 6 of IC1 is low and LED1 
remains off. To start the device, press 
switch S1 for a few seconds; capaci-

tor C1 charges through resistor R2 
and transistor T1 energises relay RL1. 
The relay gives power to the device 
through its n/O (normally open) 
contacts. As the TV is switched on, the 
sensor coil gets electromagnetic energy 
and the output of IC1 goes high and 
LED1 glows. The high output from 
IC1 passes through diode D1 (In4148) 
to the non-inverting input of IC2 (TLO 
71) that keeps the TV on, as its non-in-
verting input gets higher voltage than 
the voltage provided to its inverting 
input by preset VR2. IC2 is a low noise 
JFET input op-amp, thus it responds 
quickly.

When you switch off the TV by the 
remote unit, the electromagnetic field 
around it disappears and the output of 
IC1 goes low. As a result, output of IC2 
also goes low and transistor T1 stops 
conducting. The discharge time of ca-
pacitor C1 gives a delay of few seconds 

to de-energise the relay. Resistor R3 
provides the discharge path of capaci-
tor C1 and the mains power to the TV 
is cut off. The TV can be switched on 
again only by pressing S1 and the 
remote. This completely prevents the 
loss of energy.

Power to the circuit is derived from 
a 12V-0-12V stepdown transformer 

(X1) with diodes D3 and D4 for rectifi-
cation and capacitor C3 for smoothing. 
IC3 (7809) provides regulated 9V to the 
circuit for operation, so that power line 
variations do not affect the working of 
the circuit. 

Assemble the circuit on a general 
purpose PCB and enclose it in a suit-
able case with an AC outlet socket for 
TV. Place the unit near the TV (prefer-
ably on the top or sides) and supply 
the power. If LED1 lights up, adjust 
VR1 till it goes off. At this position, re-
lay should remain de-energised. Keep 
pressing switch S1 for few seconds till 
the relay energises the TV and LED1 
glows. now release switch S1; the TV 
will remain on. Use remote to switch it 
off in standby mode. now, the circuit 
is ready to use. 

EFY note. Since the circuit uses 
230V AC, care must be taken to avoid 
electric shock.   
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Asimple low-power inverter cir-
cuit is described here. It con-
verts 12V DC into 230V AC. It 

can be used to power very light loads 
like night lamps, cordless telephones, 
etc, and can be modified into a power-
ful inverter by adding MOSFETs. This 
circuit has two stages—battery charger 
section with cut-off and an indicator 
to show battery charge and inverter 
circuit.

Charging circuit is built around IC1 
(LM317) (Fig. 1). When mains 230V AC 
is available, IC1 provides gate voltage 
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Fig. 1: Battery charger 

Fig. 3: Pin configurations of TYN616, IRFZ44 
and LM317 

Fig. 2: Simple inverter 

through diode D1 (1n4007) and SCR1 
(TYn616) and starts charging the bat-
tery. For output voltage setting use 
preset VR1. 

The battery indicator and inverter 
circuit is shown in Fig. 2. The battery 
level checking system is built around 
transistors T1 (BC547) and T2 (BC547) 
along with some discrete components. 
When the battery is charged (say more 
than 10.50V), LED1 glows and piezo-
buzzer does not sound. On the other 
hand, when battery voltage goes be-
low (say less than 10.50V), LED1 stops 
glowing and piezo-buzzer sounds, 
indicating that the battery has been 

discharged 
and needs 
re-charging 
for further 
use.

The in-
verter is built 
around IC2 
(CD4047). It 
is wired in 
an astable 
multi-vibra-
tor operating 
at a frequen-
cy of around 

50 Hz. The Q and Q outputs of IC2 
directly drive power MOSFETs (T3 
and T4). The two MOSFETs are used 
in push-pull type configuration. The 
inverter output is filtered by capaci-
tor C1. 

Assemble the circuit on a gen-
eral-purpose PCB and enclose it in 
a suitable metal box. Refer Fig. 3 for 
pin configurations before mounting 
components on the PCB. Mount the 
transformer on the chassis and the 
battery in the box using supporting 
clamps. Use suitable heat sinks for 
MOSFETs. The circuit can be used for 
other applications as well to deliver 
higher power with the help of high 
current rating transformer and addi-
tional MOSFETs.  
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An audio signal can be used as 
a form of input to control any 
security system. For example, 

an automatic security camera can be 
configured to respond to a knock on 
the door. The circuit described here 
allows the security system to automati-

cally switch on when a master switch 
is in on state. It uses a transducer to 
detect intruders and a 5V regulated 
DC power supply provides power to 
the circuit. 

As shown in Fig. 1, a condenser 
microphone is connected to the input 

of small signal preamplifier built 
around transistor T1. Biasing resistor 
R1 determines to a large extent the 
microphone sensitivity. A microphone 
usually has an internal FET which 
requires a bias voltage to operate. The 
sound picked up by the microphone 
is amplified and fed to input pin 2 of 
IC1 (LMC555) wired in monostable 

configuration.
IC2 (CD4538B) is a dual, 

precision monostable multi-vi-
brator with independent trigger 
and reset controls. The output 
of IC1 is connected to the first 
trigger input pin 4 of IC2 (A) 
through switch S1. If an intruder 
opens or breaks the door, IC1 is 
triggered by sound signals; the 
timer output pin 3 of IC1 goes 
high and enables first monos-
table multi vibrator IC2(A). 
IC2(A) provides a time period of 
around 5 to 125 seconds, which 

is adjusted with preset VR1.
Another monostable multi-vibra-

tor IC2(B) also provides a time period 
of around 25 to 600 seconds, which is 
adjusted with preset VR2. The output 
of IC2(B) is used to energise relay 
RL1. An indicator LED1 is provided 
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Fig. 1: Security system switcher

Fig. 2: Proposed cabinet 
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to display the relay activity. Any 
AC/DC operated security gadget is 
activated or deactivated through a 
security switch. Thus, the security 
switch of the gadget is connected in 

the n/O contacts of the relay. You 
can also operate high-power beacons, 
sirens or hooters in place of the secu-
rity switch for any AC/DC operated 
security gadget.

Assemble the circuit on a gen-
eral-purpose PCB and enclose it in 
a cabinet as shown in Fig. 2 along 
with 5V adaptor for powering the 
circuit. Connect the security switch 
according to the circuit diagram and 
use appropriate AC/DC power sup-
ply required to operate the security 
gadget.

Warning! All relevant electrical 
safety precautions should be taken 
when connecting mains power supply 
to the relay contacts. With the help 
of Single Pole Double Throw (SPDT) 
switch S1, internal or external trig-
ger input (active high signal) can be 
selected.  
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Awater pump controller senses 
the level of water in a tank 
and drives the water pump. 

The circuit described here is built 
around timer IC1(555). 

When the water level of tank goes 
below the low level marked by ‘L’ the 
voltage at pin 2 of IC1 becomes low. As 
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a result, internal SR-flip-flop of IC1 re-
sets and its output goes high. This high 
output pin 3 of IC1 drives relay driver 
transistor T1 (BC547) and energises 
relay RL1. Water pump gets mains 
power supply through n/O contacts 
of the relay and is powered on. It starts 
filling water in the tank.

When the water level goes high 
and reaches the high level marked 

by ‘H’, the voltage at pin 6 of IC1 
also goes high. As a result, internal 
SR-flip-flop of IC1 sets and its output 
goes low. This low output pin 3 of IC1 
cuts off relay driver transistor T1 and 
de-energises relay RL1. Water pump 
disconnects from the mains power sup-
ply through n/C contacts of relay and 
goes off. This stops the water flow. 

Use 12V battery or 12V adaptor 
to operate the circuit. Assemble the 
circuit on a general purpose PCB and 
enclose in a suitable cabinet. Use three 
sensor (thick conductive wire) and fit 
into the tank ensuring that 12V sensor 
should touch the bottom and low-level 
sensor remain just above the bottom. 
High-level sensor should be placed 
at a height till where the water needs 
to be filled. The circuit is economical, 
highly reliable and can be easily con-
structed.  

Here is a simple circuit that 
can produce the effect of 
candle light in a normal 

electric bulb. A candle light as we 
all know resembles a randomly 
flickering light. So, the objective of 
this project activity is to produce a 
randomly flickering light effect in an 
electric bulb.

To achieve this, the entire circuit 
can be divided into three parts. The 
first part comprises of IC1 (555), IC2 
(74LS164), IC3 (74LS86), IC4 (74LS00) 
and the associated components. These 
generate a randomly changing train  
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of pulses. The second part of the 
circuit consists of SCR1 (C106), an 
electric bulb connected between 
anode of SCR1 and mains live wire  
and gate trigger circuit components.  
It is basically a half wave AC power 
being supplied to the electric bulb. 
The third part is the power supply  
circuit to generate regulated 5V DC 
from 230V AC for random signal 
generator. It comprises a stepdown 
transformer (X1), full wave rectifier 
(diodes D4 and D5), filter capacitor 
(C9), followed by a regulator (IC5).

The random signal generator 
of the circuit is built around a 8-bit 
serial in/parallel out shift register 

(IC2). Different outputs of the shift 
register IC passes through a set of 
logic gates (N1 through N5) and final 
output appearing at pin 6 of gate n5 
is fed back to the inputs of pin 1 and 
pin 2 of IC2. The clock signal appears 
at pin 8 of IC2, which is clocked by 
an astable multi-vibrator configured 
around timer (IC1). The clock fre-
quency can be set using preset VR1 
and VR2. It can be set around 100 Hz 
to provide better flickering effect on 
the bulb. 

The random signal triggers the 
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Fig. 1: Circuit diagram of candles go electronics

Fig. 2: Pin configurations 
of C106 and 7805 

gate of SCR1. The 
electric bulb gets 
AC power only 
for the period 
for which SCR1 
is fired. SCR1 is 
fired only during 
the positive half 

cycles. Conduction of SCR1 depends 
upon the gate triggering throughout 
pin 3 of IC2, which is random. Thus, 
we see a flickering effect in the light 
output. 

Assemble the circuit on a gen-
eral-purpose PCB and enclose it in a  
suitable case. Fix bulb, neon bulb  

on the front side of the cabinet.  
Also, connect a power cable for  
giving AC mains supply to the circuit 
for operation. The circuit is ready to 
use. 

EFY note. Since the circuit uses 
230V AC, care must be taken to avoid 
electric shock.  


