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Lasers 
 The term "laser" originated as an acronym for “Light Amplification by Stimulated Emission of Radiation.”  

Technically, the word “light” in this case refers to electromagnetic radiation; this includes non-visible light, like 

infrared and microwaves.  The microwave laser, called a maser, was invented before the visible ones you’re used 

to today. 

When talking about lasers, light is normally a lot like making 

popcorn; without something to direct the kernels, it goes everywhere 

and bounces and makes a huge mess!  A laser focuses the light in the 

same way that the plastic thing on a home popcorn popper does; it gets 

it all going in the same direction. Focusing it like this means that we 

don't waste popcorn, and it all goes into the bowl. With lasers, the 

focusing means that all the energy we are using can get focused into one 

spot, so it's both neater and more powerful then unfocused light. 

The thing about a laser is that the light isn't just focused; it's coherent, which means it all winds up going 

in almost exactly the same direction. If you think about popcorn popping, you'll see that even though the plastic 

shield makes it go mostly to the same place, it's not exactly the same place. A popcorn popper that could make 

the popcorn not just focused but coherent would look like a machine gun! Every kernel would either be going 

perfectly straight, or it would bounce back into the popper. This is a big part of why lasers are so accurate and 

powerful - no waste! 

 

This is all done with mirrors and lenses.  Since there many forms of lasers (gas, chemical, solid-state, 

fiber, etc.), and many of them quite complex, so we’ll focus on the more common semiconductor lasers, like 

those found in a standard laser pointer or DVD player. Essentially, a semiconductor diode laser pointer uses a 

special LED (light emitting diode), which is then focused with a lens into beam.  Green laser pointers start as red 

light, are focused into a crystal to change into yellow and then green by speeding up the wavelength of the laser, 

and then focused using more lenses into a beam. 
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Lasers are often put to use in communicating over long distances (see Moon Reflectors, Wikipedia link), 

and many robots use lasers for detecting distance, cutting material, and detecting material composition.  It is 

even possible to use a laser to listen in on conversations by bouncing off of a window pane and reading the 

vibrations of the sound from within the room! 

Laser Drivers 
To control a laser diode, we need to be careful to give it the right amount of power.  To make sure the 

volts and amps are set right, we will build a laser diode driver.  Just like a person driving in a car, a laser driver is 

designed to keep electricity from going too fast and destroying it. 

A typical driver circuit limits the amperage of the circuit, or how fast the electricity can go.  Since this 

circuit doesn't care about the voltage, and pays special attention to keeping the amperage constant, the voltage 

will go up or down to keep the amperage being drawn by the laser constant.  The laser diode always uses a 

certain amount of volts (typically 3 volts), but will go as fast as it is allowed. 

Think of it like this: you're driving a car, and the car is a certain width (the volts the laser uses).  The 

speed limit sign (amps from current limiter circuit) tells you how fast you can go.  Now, to make this analogy 

work, this road is magic (stay with me), and the width of the road (volts from the current limiter circuit) changes 

with how hot the car gets (when the laser gets hot, it draws more power).  If things get too hot, the road gets 

too small for the car to drive, and you have to stop.  Strange, but no analogy is perfect.   

 

 

 

 

 

 Car Width=Laser Voltage Used 

Car Speed=Laser Amperage Used 

Speed Limit=Amperage Allowed 

Road Width=Voltage Available 
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Put simply: we need a laser driver circuit to limit the amperage so the diode won’t burn up. 

We’ll be using a special kind of transistor, called a LM317 regulator, to “police” our circuit.  Using a 56 

Ohm resistor, the LM317 will put out a constant 22.3 milliamps of power.  As the laser diode we are using 

requires between 20 and 40 milliamps to operate, this should be sufficient for safe and long operation. 

(To calculate the LM317 Amperage for this circuit, divide 1.25 by the Ohms of the resistor to get 

Amperage.  Similarly, divide 1.25 by the Amperage desired to get the Ohms of the resistor to use.) 

So, let’s build one. 

 

LASER DIAGRAM 

 

 

***ATTENTION*** 

LASERS ALSO PRODUCE INVISIBLE LIGHT (UV/INFRARED) AND CAN BE MUCH 

BRIGHTER THAN THEY LOOK!  DO NOT POINT EVEN DIM LOOKING LASERS TOWARDS 

EYES; INVISIBLE LIGHT CAN MAKE YOU BLIND JUST AS FAST AS VISIBLE LIGHT!!! 

*** ATTENTION *** 
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Laser Tripwire Security 
Now that we have a laser running smoothly, let’s use it for something!  We’ll use integrate a circuit from 

the last lesson into this one to save time and space.  First, the detector circuit: 

DETECTOR DIAGRAM 

 

Aim the laser at the photoresistor and push the button to reset the system. 
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Taking the buzzer circuit from Lesson 5 (pages 34-35), we just modify it a little to act as out alarm siren.  

This should be done on a separate board!  Taking the battery pack off of this board, we will use the positive 

power from the detector circuit above to act as the positive power for this circuit. Now, attach the purple wire 

to the negative poser line on the buzzer circuit.  This will ensure the circuit activates when the alarm goes off. 

PIEZO DIAGRAM 
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Additional Information 

https://www.youtube.com/watch?v=eF1dSMcfteo 

http://laserpointerforums.com/f51/i-want-build-laser-thread-52972.html 

http://www.ti.com/lit/ds/symlink/lm317l-n.pdf 

http://jrm.phys.ksu.edu/Safety/LaserSafety.pdf 

https://www.youtube.com/watch?v=Vf9mwVuXPtY 

http://makezine.com/projects/laser-tripwire-alarm/ 

http://www.instructables.com/id/How-to-build-a-laser-general-guide/step5/ 

https://www.youtube.com/watch?v=eF1dSMcfteo
http://laserpointerforums.com/f51/i-want-build-laser-thread-52972.html
http://www.ti.com/lit/ds/symlink/lm317l-n.pdf
http://jrm.phys.ksu.edu/Safety/LaserSafety.pdf
https://www.youtube.com/watch?v=Vf9mwVuXPtY
http://makezine.com/projects/laser-tripwire-alarm/
http://www.instructables.com/id/How-to-build-a-laser-general-guide/step5/

