QUASAR PROJECT KIT # 3049
ULTRASONIC MOVEMENT DETECTOR |l
INFORMATION & INSTRUCTIONS

This is our second ultrasonic movement detector circuit. It also uses a
crystal locked circuit to get maximum performance from the ultrasonic
transmitter. However, the detection circuit is different and it is consider-
ably more sensitive than kit 3020.

ASSEMBLY INSTRUCTIONS

Check all the components against the parts list. It is generally easier to
solder in the lowest height components first - the resistors and diodes.
Make sure to get the diodes in the correct way. The black circle or band
on the diodes must match the bar of the diode symbol on the overlay.
There are a lot of resistors. Use the resistor colour code printed on the
back of the header card to work out each value.

The 40 kHz crystal can be inserted either way. Holes have been provid-
ed to secure its case to the PCB. Use one of the leads cut from the
resistors. You can also quickly solder the wire to the case of the crystal.
The ultrasonic transmitter has a T suffix on the number stamped under-
neath it. The receiver has an R suffix. Each may be soldered either way
around on the pads under the PCB. Make sure to get them both point-
ing straight out at 90 degrees from the PCB.

CALIBRATION

Battery operation is not recommended for this detector. As the battery
potential decreases the sensitivity will change. This is particularly so if
the unit is triggered often (as in detecting a door opening.) It is better to
use a power supply. Use 9-12V dc and ensure you get the polarity right
as there is no protection diode on the board. You could go to a maxi-
mum of 15V but you may have to replace the 78L05 by a 7805.
Immediately after you connect the power let the unit stand for at least
20 seconds so whole circuit will settle down electrically. The schematic
shows that the setting of the trimpot value is critical to the operation of
the detector. We provide a 1M trimpot. Set it to about 400K by eye. We
have found that below about 300K the detector is too sensitive and will
self-trigger. Trial and error will show the best setting for your particular
requirement.

Note that this circuit is very sensitive. Even air moving (hot air
rising, wind blowing) will trigger it when the trimpot is set near the most
sensitive position. That is why we say to set it for your particular need.

CIRCUIT DESCRIPTION
The transmitter sends out a steady ultrasonic tone at 40kHz. At this
frequency the wavelength is about 6 mm.

Any reflected sound is detected by ultrasonic receiver. The signal is
then amplified by IC1:A and IC1:B. IC1:A is self-biasing via C2 & R5.
The time constant of the first amplifier is set to let the 40kHz signal
through. Between the first & second amplifier there is a negative peak
detector (diode D1 & R8) which follows the envelope of the 40kHz sig-
nal. If there is no movement the envelope is just a straight line. The time
constant of IC1:B is much slower so that it will follow this envelope. All
the amplifiers are AC coupled to prevent DC bias problems.

Then the signal is fed through a window detector IC1:C which detects
both positive and negative
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INFORMATION

The manufacturers specifications (pdf format) for the ultrasonic trans-
ducers see under Kit 3020 or Kit 3049 at quasarelectronics.co.uk/
software.htm. The data sheet for the LM324 & 4049 is available at
www.nsc.com

INTERESTED IN OTHER KITS?

For details of our complete kit range please visit our website at:
QuasarElectronics.co.uk

QUASAR ELECTRONICS LIMITED
PO Box 6935, Bishops Stortford, CM23 4WP, UNITED KINGDOM

TEL: +44 (0)1279 467799
EMAIL: Sales@QuasarElectronics.co.uk

Trade discounts are available for bulk quantity purchases of this
product. Please contact our Sales Department to discuss your
requirements.

© 2016 by Quasar Electronics Limited

pulses. When there is no
movement the potential at
pin 7 sits at half the supply
potential and neither D2 or
D3 can conduct. The po-
tential at pin 8 is low. If the
signal rises D3 conducts
causing the output to go
high. If the signal falls then
D2 conducts which also
causes the output to go
high. Thus the name win-
dow detector circuit be-
cause it detects potentials
which move both below
and above a given range.

A low pass filter screens

out unwanted spurious
signals, then an amp IC1:D
set up as a monostable flip
flop converts any signal
that gets through the filter
into a substantial pulse to
turn on the BC639. This
turns on the LED and pro-
vides a Signal Out to drive |
a separate relay or any =
other device you may wish
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