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2005 IEEE-USA Quick Facts





  More than 220,000 U.S. IEEE members


  More than 27,000 U.S. student members


  More than 16,000 U.S. affiliate members


  164 U.S. Sections


  607 U.S. Chapters


  460 U.S. Student Branches














IEEE-USA is an organizational unit of the Institute of Electrical and Electronics Engineers (IEEE).  It was created in 1973 to advance the public good and promote the careers and public policy interests of the more than 220,000 technology professionals who are U.S. members of the IEEE.  The IEEE, with more than 365,000 members, is the world's largest technical professional society.
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Your project board contains four projects.


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


Project 2 adds a clicking sound to the LED flasher.


In project 3, you modify the clicker to make an alarm.


Project 4 makes the alarm sensitive to light.





IEEE-USA Project Board





breadboard layout showing all connections





*** CAUTION: ***


PARENTAL SUPERVISION REQUIRED





Parents: Please also note the cautions on pages 3 and 15 of this booklet.





While the LEDs in this kit emit only red and yellow light, they are extremely bright.  As for any intense light source, they should not be stared at directly for any extended length of time.





The kit contains numerous small parts and should be kept away from very small children.  Some of the parts also contain small amounts of metals such as copper, tin, and lead – wash hands before eating.





In the next step, you will connect the batteries, and your flasher should immediately start to operate.


The LEDs will be surprisingly bright!





You may already have noticed that LEDs are replacing light bulbs in flashlights and in vehicle signaling lights.  In the near future, LEDs will also be used for automobile headlights and for other kinds of indoor and outdoor lighting.  However, fluorescent lights are still more energy-efficient!
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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





add the three yellow wires





LED Flasher: step 2 of 3

















*** CAUTION: ***


VERY BRIGHT LIGHT!





(blue wire to amplifier)
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C1, C2: 33 μF


D1, D2: LED


R1, R4: 100 Ω


R2, R3: 27K


Q1, Q2: PN2222 NPN


Vcc = +3V





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 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 33 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.





How it Works: Alarm





flasher        amplifier





The active part of the photocell is a zigzagged line of cadmium sulfide (chemical formula: CdS).  This substance has the property that its electrical resistance – its resistance to the flow of electric current – varies according to how much light is falling on it.


You may already have an automatic night-light in your home that has a CdS photocell in it.


When you connect the photocell across one of the timing resistors, you are allowing it to change the period of the oscillator by affecting how fast the little tan capacitors charge up.  The pitch of the tone rises as the oscillator period gets shorter, and the pitch falls as the period gets longer.





How it Works: Light-sensitive circuit





push the ends of the blue wire into these two points
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Clicker: step 1 of 2
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Your project board contains four projects.


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


In Project 2, add a clicking sound to the LED flasher.


In Project 3, modify the clicker to make an alarm sound.


In Project 4, make the alarm sound sensitive to light.





push the ends of the black wire into these two points
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Clicker: step 2 of 2
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Resistors: 100 Ω: brown-black-brown(-gold), 27K: red-purple-orange(-gold),


100K: brown-black-yellow(-gold)





breadboard layout showing component values and orientations (Diodes and transistors must be oriented properly to work.  Electrolytic capacitors should also be oriented properly to avoid risk of damage or sudden rupture)
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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 two 33 uF capacitors
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Alarm: step 2 of 4

















add the two 0.1 uF capacitors (either orientation is OK for these capacitors)





_





+





Alarm: step 3 of 4




















