Circuit 9 – Light Intensity.

Function

This circuit is designed to give an audible warning as light level increases, i.e. as light gets brighter the rate at which the buzzer sounds will increase.

Circuit diagram
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Components

R1 = 1k ohm

R2 = LDR

C1 = 100(F

SW1 = Toggle Switch

IC1 = 555 Timer

BZ1 = Buzzer

D1 = Diode (1N4001)

Operation

The heart of the circuit is a 555 timer chip connected in the astable mode. This means the output voltage at pin 3 is always changing, (i.e. alternatively high and low).

Output high = 9V, this means buzzer is sounding.

Output low = 0V, this means buzzer is silent.

The effect is the buzzer sounds for a short time and  then is silent for a short time, this sequence keeps repeating.

The rate at which the sequence repeats itself is called the frequency.

This frequency depends on the values of the three components R1, C1, LDR, (i.e. R2).

The LDR (R2) is in effect a resistor that has a very high resistance in dark conditions but decreasing as it is exposed to light.

As the LDR is exposed to light the frequency at which the buzzer sounds increases so it can be used as a gauge for different light levels.

Note

The frequency of the note produced by the buzzer does not change.

The frequency at which the circuit operates can be calculated by the formula
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From the above formula it can be seen that as R2 decreases (LDR in light conditions) the frequency increases.

Note

Some types of buzzers have an internal coil of wire.

One of the properties of a coil is when the current flowing in the coil changes, (i.e. it increases or decreases), very high voltages are developed within the circuit.  These voltages can damage the chip.  To protect against damage a diode (1N 4001) is placed in parallel with the buzzer.
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