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How it Works: Alarm
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An oscillator switches between two different states.  In the first state of your LED flasher, diode D1 is lit and diode D2 is off.  In the second state, diode D1 is off and diode D2 is lit.


The time it takes for an oscillator to return to its first state is called the period of the oscillator.  The period of your flasher is about one-half second.


One half of the period of your LED flasher is controlled by resistor R2 and capacitor C1, and the other half is controlled by resistor R3 and capacitor C2.  The resistors control how long it takes for the capacitors to charge up.


To make the alarm, you replaced the 47 uF capacitors (which store lots of charge) with 0.1 uF capacitors (which store much less charge).  The 0.1 uF capacitors charge up a lot faster, so that the period of the flasher is now much higher (less than one-thousandth of a second).  The diodes are now flashing too fast to see, but you can hear the tone generated by the oscillator through the speaker.
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Your project board contains three projects.


The first project is an LED flasher.  This circuit is also called an oscillator. (LED = light-emitting diode)


The second project adds a clicking sound to the LED flasher.


In the third project, you will modify the clicker to make an alarm sound.
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breadboard with attached components and wires


package of wires and 2 capacitors (0.1 uF)


battery holder and two AA batteries


this instruction pamphlet
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Oscillators are used in many electronic devices, such as:


clocks, timers, computers, radios, televisions, DVD players, cellular telephones, musical instruments, video game consoles, and so on …


In fact, almost every electronic device includes an oscillator.  Every computer, and almost every radio, has at least one.





breadboard layout showing internal structure





all of the points in this strip are connected to each other inside





all of the points in each row of five are connected together inside





_
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insert the batteries into the battery holder, then insert the red wire into the point marked “+” above and the black wire into the point marked “-”





LED Flasher: step 3 of 3

















Congratulations on your completed project!!





This figure is called a schematic diagram.  It tells the electrical engineer everything she needs to know to build the flasher project.





LED flasher / oscillator
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C1, C2: 47 μF


D1, D2: LED


R1, R4: 100 Ω


R2, R3: 10K


Q1, Q2: 2N4401 NPN


Vcc = +3V








Transistor Q1 operates like a switch.  When Q1 is off, no current flows between the collector and emitter, so that D1 stays off.  When Q1 is on, current flows between the collector and emitter, so that D1 lights up.  Resistor R1 limits the amount of current so that D1 doesn’t burn out.


Whether Q1 is on or off depends on the voltage between the base and emitter terminals of Q1.  Resistor R3 allows capacitor C2 to charge up until the voltage at the base of Q1 becomes high enough to turn Q1 on (about 0.7 volts).


The other half of the circuit (Q2) operates the same way, so that one transistor is on (with its diode lit) while the other transistor is off (with its capacitor charging).


Find out more by searching for “astable multivibrator” (the technical name for your LED flasher) on the Internet.  The circuit is “astable” (not stable) because neither transistor stays on all the time.





How it Works: LED flasher





take out the three orange wires (you will put them back later)
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Alarm: step 1 of 4























take out the two 47 uF capacitors
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Alarm: step 2 of 4




















