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 D. Mohan KuMar 

Pyroelectric fire sensor 
s.c. dwivedi

Here is an ultra-sensitive fire 
sensor that exploits the direct 
piezoelectric property of an 

ordinary piezo element to detect fire. 
The lead zirconate titanate crystals in 
the piezo element has a property to de-
form and generate an electric potential 

when heated, thus converting the piezo 
element into a heat sensor. The circuit 
we have described here is very sensi-
tive. It gives a warning alarm if the 
room temperature increases more than 
10 degree Celcius. The entire circuit is 
divided into two section—the sensor 
and the power supply section. 

Sensor side circuit. Fig. 1 shows the 
fire sensor circuit. The front end of the 
circuit has a sensitive signal amplifier 
built around IC1 (CA3130). It gives 
a high output when the temperature 
near the piezo element increases. IC 
CA 3130 is a CMOS operational am-

plifier with gate protected p-channel 
MOSFETs in the inputs. It has high 
speed of performance and low input 
current requirements. There are two 
inputs—the non inverting input (pin 3) 
connected to the piezo element through 
diode D7 (OA71) that carries the volt-
age signal from the piezo element and 
the inverting input (pin 2) that gets a 

preset volt-
age through 
VR1. 

By ad-
justing VR1, 
it is easy to 
set the refer-
ence voltage 
level at pin 
2. In normal 
condition, 
IC1 gives a 

low output and the remaining circuitry 
will be in a standby state. Capacitor 
C2(10P) keeps the non-inverting in-
put of IC1 stable, so that even a slight 
change in voltage level in the inputs 
can change the output to high.

Normally, IC1 gives a low output, 
keeping transistor T1 non-conduct-
ing. Reseting pin 12 of IC2 (CD4060) 
connected to the collector of transistor 
T1 gets a high voltage through R6 and 
IC2 remains disabled. When the piezo 
element gets heat from fire, asymmetry 
in its crystals cause a potential change, 
enabling capacitor C2 to discharge. It 

momentarily changes the voltage level 
at pin 3 of IC1 and its output swings 
high. Transistor T1 conducts taking 
the reset pin 12 of IC2 to ground. IC2 
is now enabled and start oscillating. 
With the shown values of the oscillat-
ing components C3 (0.22) and R8 (1M), 

the first output (Q3) turns high after 4 
seconds and a red LED starts flashing. 
If the heat near the piezo persists, Q7 
(pin 14) output of IC2 becomes high 
after 1 minute, and the alarm starts 
beeping. If heat continues, Q9 (pin15) 
turns high after four minutes and turns 
on the relay driver transistor T2. At the 
same time, diode D8 conducts and IC2 
stops oscillating and toggles.

The solenoid pump connected to 
the N/O (normally opened) contact of 
the relay starts spraying the fire-ceas-
ing foam or water to the possible sites 
of fire. 

Power supply circuit. Power sup-
ply section (Fig. 2) comprises a 0-12V, 1 
A step down transformer with a stand-
ard full wave rectifier formed by D1 
through D4 and filter capacitor C1. A 
battery backup is provided if the mains 
supply cut-off due to short-circuit and 
fire. A 12V, 4.5 Ah rechargeable battery 
is used for backup to give sufficient 
current to the solenoid pump. When 
mains power is available, diode D5 
forward biases. It provides power to 

Fig. 1: Pyroelectric fire sensor 

Fig. 2: Power supply with battery backup 
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the circuit and also charges the bat-
tery through resistor R2 and it limits 
the charging current to 120 mA. When 
power fails, diode D5 reverse biases 
and diode D6 forward biases, giving 
instant backup to the circuit. LED1 
indicates the availability of mains 

power.
Assemble the circuit on a com-

mon PCB and enclose it in a suitable 
case. Connect the piezo element to the 
circuit using thin plastic wire. Glue 
the flat side of the piezo element on a 
30x30 cm aluminium sheet to increase 

its sensitivity. Fix the sheet with the 
piezo sensor to the site where protec-
tion is needed. The remaining circuit 
can be fixed in a suitable place. If only 
the alarm generator is needed, omit the 
relay driver section.  

Today, telephone has become 
an integral part of our lives. 
It is the most widely used 

communication device in the world. 
Owing to its immense popularity and 
widespread use, there arises a need for 
call recording devices, which find ap-

plication in call centres, stock broking 
firms, police, offices, homes, etc.

Here, we are describing a call re-
corder that uses very few components. 
But in order to understand its working, 
one must first have the basic knowl-
edge of standard telephone wiring and 
stereo plug. 

In India, landline telephones pri-
marily use RJ11 wiring, which has 
two wires—tip and ring. While tip is 
the positive wire, ring is the negative 
one. And, together they complete the 
telephone circuit. In a telephone line, 
voltage between tip and ring is around 
48V DC when handset is on the cradle 
(idle line). In order to ring the phone 
for an incoming call, a 20 Hz AC cur-

rent of around 90V is superimposed 
over the DC voltage already present in 
the idle line. 

The negative wire from the phone 
line goes to IN1, while the positive 
wire to IN2. Further, the negative wire 
from OUT1 and the positive wire from 
OUT2 are connected to the phone. All 
the resistors used are 0.25W carbon 

film resistors and all the capacitors 
used are rated for 250V or more. The 
negative terminal of ‘To AUX IN’ is 
connected to pin 1 of the stereo jack 
while the positive terminal is connected 
to pins 2 and 3 of the stereo jack. This 
stereo jack in turn is connected to the 
AUX IN of any recording device, such 
as computer, audio cassette player, CD 
player, DVD player, etc. Here, we shall 
be connecting it to a computer.

When a call comes in, around 90V 
of 20 Hz AC current is superimposed 
over the DC voltage already present in 
the idle line. This current is converted 
into DC by the diodes and fed to resis-
tor R1, which reduces its magnitude 
and feeds it to the LED1. The current 

is further reduced in magnitude by the 
12K resistor and fed to the right and 
left channels of the stereo jack, which 
is connected to the AUX IN port of a 
computer. 

Any audio recording software such 
as AVS audio recorder (available at: 
http://www.avs4you.com/AVS-Au-
dio-Recorder.aspx), Audacity audio 
recorder (http://audacity.sourceforge.
net/), audio recorder (http://www.au-
dio-tool.net/audio_recorder_for _free.
html), etc, can be used to record the 
call. When a call comes in, one needs 
to launch the audio recording software 
and start recording.

For phone recording, simply con-
nect the stereo jack to the AUX IN port 
of the PC. Install the audacity audio re-
corder (different versions are available 
for free for different operating systems 
at http://audacity.sourceforge.net/) 
on your PC. Run the executable audac-
ity file. In the main window, you will 
find a drop down box in the top right 
corner. From this box, select the AUX 
option. Now, you are ready to record 
any call. As soon as a call comes in, 

 alizishaan Khatri 

telePhone call recorDer 
s.c. dwivedi

Fig. 1: Call recorder circuit

Fig. 2: Pin configuration of stereo jack 



circuit
ideas

94 •  December 2009 •  electronics for you w w w . e f y m a g . c o m

press the RED coloured record button 
found in the audacity main window 
and then pick up the telephone re-
ceiver and answer the call. Press the 
stop button once the call ends. Now, go 
to the file menu and select the ‘Export 
as WAV’ option and save the file in a 
desired location.

You may change the value of resis-
tor R2 if you want to change the output 

volume. Besides, you can use a vari-
able resistor in series with R2 to vary 
the volume of the output. The recorded 
audio clip can be edited using different 
options in the audacity software.

You can assemble the circuit on a 
general-purpose PCB and enclose it in 
a small cabinet. Use an RJ11 connec-
tor and stereo jack for connecting the 
telephone set and computer (for call re-

cording). Telephone cords can be used 
to connect to the phone line and the 
instrument. Use of a shielded cable is 
recommended to reduce disturbances 
in the recording. They can also be re-
duced by increasing the value of R2 to 
about 15K ohms. 

EFY note. Recording software is 
included in the EFY-CD.  

 siDDeeq Basha 

electronic quiz switch s.c. dwivedi

One of the common rounds 
in the quizzes is the buzzer 
round. We are describing 

here a simple electronic circuit that can 
be used in any test or quiz competition. 
In this circuit, only four persons can 
participate, and every participant is 
assigned a certain number. Whenever 
a switch is pressed, the circuit locks the 

remaining three entries. At the same 
time, an alarm sounds and the desig-
nated switch number is displayed on 
the seven segment LED display.

When a player presses his switch, 
the corresponding output of IC1 goes 
high. Let us suppose, when switch S1 is 
pressed, D1 input of IC1 goes low and 
its corresponding output Q1 goes high. 
As a result, current passes through D5 
to piezo buzzer PZ1, which creates a 

beep. At the same time, current also 
passes through diodes D6-D7 to show 
the number on the LED display.

Similarly, when any other switch 
(S2-S4) is pressed, the correspond-
ing number gets displayed on seven 
segment displaying DIS1 and buzzer 
sounds. Switch S5 is used to reset the 
display exclusively. Switch S5 is a push 
to on switch. The circuit is powered by 
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9V battery.
Assemble the circuit on a general-

purpose PCB and enclose it in a suit-

able case along with seven segment 
display and piezo buzzer. The assem-
bled circuit can be kept near the host 

and the switches connected through 
the external can be assigned to the 
players.  

 s.n. Banerjee 

Monolithic steP Down  
switching regulator 

s.c. dwivedi

L4962 is a monolithic step-down 
switching regulator. It provides 
output voltage of 5.1V to maxi-

mum 40V, delivering current up to 
1.2A to 1.5A, depending on the type 
and package. The theoretical internal 
functions are almost the same. The 
heart of the device is the regulation 
loop consisting of a saw tooth oscil-
lator, error amplifier, comparator and 
source-sink output stage.

An error signal is produced by 
comparing the output voltage with 
a precise 5.1 volt on chip reference 
(which is zener zap trimmed to ±2 
per cent). This error signal is then 
compared with the saw tooth signal 
to generate the fixed frequency pulse 
width modulated pulses which drive 

the output stage.
Fig. 1 shows circuit diagram of 

the regulator. The gain and frequency 
of the loop can be set by RC network 
connected to IC pin 11. When the loop 
is closed directly by connecting the 
supply output to the feedback input 
IC pin 10, an output voltage 5.1 volt is 
produced. Higher output voltages are 
obtained by inserting a voltage divider 
in this feedback path.

The outputs over current errors gen-
erated at the on switch are prevented 

by the self-start 
function.  The 
error amplifier 
output is initially 
clamped by the 
external capaci-
tor ‘Css’ of pin15, 
and is allowed 
to rise linearly 
as this capacitor 
is charged by a 
constant current 
source. 

Output overload protection is pro-
vided in the from of a current limiter. 
When the load current exceeds a preset 
threshold, this comparator sets a flip-
flop, which disables the output stage 
and discharges the soft start capacitor.

Another internal comparator resets 
the flip-flop when the voltage across 

the soft capacitor C3 falls 
to 0.4V. The output is thus 
re-enabled and the volt-
age rises under the con-
trol of soft start network. 
If overload condition is 
still present, the limiter 
will trigger again when 
the threshold current is 
reached. The average 
short-circuit is limited to a 

safe value by the dead time introduced 
in the soft start network. The thermal 
overload circuit disables circuit opera-
tion when the junction temperature is 
about 150°C and has hysteresis to 
prevent instability. Frequency is about 
100 KHz with parallel RC network con-
nected to this terminal.

Assemble the circuit on a gen-
eral-purpose PCB by using two con-
nectors—one for the input and the 
other for the output. You can also use 
a DC-DC converter circuit in place of 
the linear regulator to avoid the use 
of transformer and also to reduce dis-
sipation. Finally, short-circuit protec-
tion is provided for all of the auxiliary 
outputs by clips, internal current lim-
iter and thermal protection circuit. The 
specification of inductor L1 as shown 
in Fig. 2. It is a ferrite torroid core T-18 
with a small 20 turns of 27 SWG enam-
eled copper wire.  

Fig. 1: Circuit of switching regulator 

Fig. 2: 
Specification 
of L1 

 t.K. hareenDran 

sPy caMera solar Power Box 
s.c. dwivedi

equipment. When we talk about spy 
cameras, which normally function 
round-the-clock, they often run out of 
power within a few days. 

Many spy cameras (CCTV cameras) Battery life has always been a 
critical consideration for most 
of the electronic gadgets and 

are powered by 9V - PP3 type batter-
ies that offer five times more energy 
than the regular 9V alkaline battery. 
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Mini CCTV cameras also accept 6-12V 
DC supply from AC mains adaptor 
through the DC IN jack. AC mains 
adaptor for the camera increases the 
capacity of the 9V PP3 battery but is 
bulky and noisy. Whether disposable 
or rechargeable batteries, making fre-
quent replacement or recharging them 
is a cumbersome job. The unique solar 
power box described here serves an 
alternative solution to the problem. 

The circuit of the solar power box 

is simple. It contains a 
battery charger and a bat-
tery health indicator and 
a few other components. 
As shown in the circuit, 
DC supply available from 
the solar panel (SP1) is 
directly applied to the in-
put of the circuit through 
a protection diode (D1). 
This diode is used to pre-
vent the reverse current 
flow from the battery to 
the solar panel during 
night. Thus, D1 allows 

the current to flow from the solar panel 
to the battery only. Low-voltage-drop 
type 1N5817 diode is perfect for the 
job.

At the heart of the circuit is an inte-
grated current source, realised using a 
popular 3-pin adjustable voltage regu-
lator LM317T(IC1). This IC is designed 
to adjust its internal resistance between 
the In (pin 3) and Out (pin 2) terminals 
to maintain a constant voltage of 1.25V 
between the Out (pin 2) and Adj (pin 

1) terminals. Here, a 9V, 280 mAh 
rechargeable PP3 type Ni-MH battery 
(BATT) is used as reservoir. Normally, 
a charging current of about 10 per cent 
of ampere-hour rating is safe for the 
battery. Resistor R1 (39-ohm, 0.5W), 
connected between pin 1 and 3 of IC1, 
limits the charging current to about 
30 mA. DC output from the battery is 
available at output jack J2. Red LED 
( LED1) is used as a battery ‘health’ 
indicator. Switch S1 is used to start the 
charging while S2 is used for connect-
ing the load. Note that suitable heat 
sink should be used for the IC1.

The proper selection of solar panel 
is important but not critical. A mini-
ature 12V type solar panel with a cur-
rent output of about 100 mA can be 
used. Even if you have a solar panel 
with higher voltage rating, it will not 
create a problem as the circuit ensures 
that the charging current cannot exceed 
the predetermined value. 

The circuit can be easily assembled 
on a general-purpose PCB and housed 
in a small plastic cabinet.  


