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Piezoelectric Crystals 
 Pronounced “pee-eh-zoe,” the word piezoelectricity means electricity resulting from pressure.  In 

electronics, piezoelectric crystals are pretty common, and used in a lot of devices.  These crystals generate 

voltage when physically squeezed, and the crystals also change shape when electricity is applied to them.  

Synthetic quartz is one of the commonly used materials for creating piezoelectric components today. 

http://en.wikipedia.org/wiki/Piezoelectricity 

 

Pressing hard on piezoelectric crystals can produce a lot of power; electric cigarette lighters create high-

voltage sparks by hitting the crystals with small spring-loaded hammers.  Using this idea, it is possible to 

“harvest” power from everyday activity; several dance clubs have installed special floors that generate enough 

power to cover over 30% of the electricity used by the night club. 

http://www.ecopedia.com/energy/piezoelectricity-how-dance-floors-can-provide-energy/ 

 

http://en.wikipedia.org/wiki/Piezoelectricity
http://www.ecopedia.com/energy/piezoelectricity-how-dance-floors-can-provide-energy/
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Because the crystals create electricity when pressed, they work really well for certain types of inputs.  

Sound waves can bend the crystals enough to work as a microphone, and are used as a contact microphone in 

acoustic-electric guitar pickups.  Ultrasound devices used by doctors and sonar used in submarines use this same 

technology. 

 When given electricity, the crystals bend slightly.  If the electricity is turned off and on very fast, at a 

high frequency, then the crystal will vibrate.  Given enough power and fast enough vibration, this produces 

sound.  These crystal speakers differ from normal speakers in that they usually cannot produce as much sound 

as clearly as normal magnetic speakers, like those in stereo systems.  Speakers made from piezoelectric crystals 

usually can be found on computer motherboards and in small electronic noise making devices; however, new 

and more powerful super-thin crystal speakers are now able to be found in some cellular phones, tablets, and 

televisions. 

 

 

Variable Resistors 
 To be able to better control the power going to our speakers, we will need a device called a variable 

resistor, also known as a potentiometer.  Potentiometers are used in many common devices, such as volume 

knobs or electric stovetop controls, to change the amount of electricity flowing through a circuit.  (These are 

also sometimes called rheostats, depending on how it is made and what special purpose it serves.) 

For this project, we will be creating a homemade potentiometer that we will call a “graphite resistor.”  

Graphite is fairly common, and is somewhat good at conducting electricity.  Though commonly referred to as 

“lead” when used in a pencil, the primary component in pencils is actually graphite. 
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To make a graphite resistor, just draw on a piece of paper!  Make sure to get a lot of graphite in there, 

and make the mark REALLY dark or it won’t work well.  The more graphite, the more electricity can get through.  

(Wider and darker marks let more through.)  When we can move the wires closer and further apart while 

pressing both on the graphite, the amount of electricity that is allowed through the circuit goes up and down.  

(You can measure the amperage of your resistor using a multimeter.) 

http://www.popsci.com/diy/article/2009-05/resistance-not-futile 

 

 

 

Experiment! Draw lines longer and shorter, thicker or thinner, and different shapes! 

 

555 Timer Chip Musical Instrument 
 Using our 555 timer chips with a piezo buzzer, we can make the piezoelectric crystal vibrate fast enough 

to produce sound.  If we include a potentiometer, we can even control the pitch of the sound created.  Connect 

the circuit to your graphite resistors, and see what you can get! 

The schematic to create the circuit are on the next two pages:  

http://www.popsci.com/diy/article/2009-05/resistance-not-futile
http://cdn.instructables.com/FHB/K4OO/FYNTAGRV/FHBK4OOFYNTAGRV.LARGE.jpg
http://www.instructables.com/files/deriv/F2C/OBGY/FYTCOYN2/F2COBGYFYTCOYN2.LARGE.jpg
http://www.instructables.com/files/deriv/FT2/0RDB/FYTCOYCS/FT20RDBFYTCOYCS.LARGE.jpg
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Physical Diagram (To Graphite Resistor) 

http://www.youtube.com/watch?v=rTmlR8B-u5c 

http://rimstar.org/science_electronics_projects/555_timer_music_instrument.htm  

11  kkΩΩ  

11  µµFF  

66..88  kkΩΩ  
5511  ΩΩ  

110000  µµFF  

http://www.youtube.com/watch?v=rTmlR8B-u5c
http://rimstar.org/science_electronics_projects/555_timer_music_instrument.htm
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Electric Schematic  

(This is the same circuit as the Physical Diagram, 

only in Schematic form) 

https://www.circuitlab.com 

 

 

Reminder: to the right, you can see the pin 

diagram for the 555 timer chip 

https://www.circuitlab.com/
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Additional Information 
http://www.csiro.au/helix/sciencemail/activities/Resistor.html 

http://embeddedfun.blogspot.com/2013/01/resistors-macgyver-style.html 

http://www.instructables.com/id/DIY-Emergency-resistor-an-electronic-circuit-com/all/?lang=ja 

http://sensorbased.blogspot.com/2012/09/pencil-resistor-finding-resistors-for-3.html 

http://www.instructables.com/id/Make-a-Pencils-Lead-Potentiometer-Experimentatio/ 

http://www.youtube.com/watch?v=VPVoY1QROMg 

Piezo Switch 
http://www.candlepowerforums.com/vb/showthread.php?293045-The-simplest-Piezo-switch 

http://www.youtube.com/watch?v=OSAaPK0uxBc 

http://www.csiro.au/helix/sciencemail/activities/Resistor.html
http://embeddedfun.blogspot.com/2013/01/resistors-macgyver-style.html
http://www.instructables.com/id/DIY-Emergency-resistor-an-electronic-circuit-com/all/?lang=ja
http://sensorbased.blogspot.com/2012/09/pencil-resistor-finding-resistors-for-3.html
http://www.instructables.com/id/Make-a-Pencils-Lead-Potentiometer-Experimentatio/
http://www.youtube.com/watch?v=VPVoY1QROMg&feature=related
http://www.candlepowerforums.com/vb/showthread.php?293045-The-simplest-Piezo-switch
http://www.youtube.com/watch?v=OSAaPK0uxBc

