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Session 1 
What is a robot? 

  In the Czech language, "robot" means "forced worker" or "slave." The word was first used in 
the 1920 play "Rossum's Universal Robots" written by Karel and Josef Čapek. In the play, artificial 
people work for humans, but the machine people are being mistreated. Eventually, they simply have 
enough, and rebel against their masters. 

 
This play actually became the first science fiction program on television in 1935. 
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The writer Isaac Asimov created the term “Robotics.”  He made the famous “Three laws” in 1942:  

1. A robot may not harm a human being or, through inaction, allow a human being to come to 
harm.  

2. A robot must obey a human being, except where such orders would conflict with the First Law.  
3. A robot must protect its own existence as long as such protection does not conflict with the First 

or Second Law. 
 
 
 
 
Describe a robot  

Robots can have sensors (sight, hearing, touch, buttons, time…), different types of movement or 
actions (hydraulic, servo motors, muscle wires, propellers, speech…), power sources (batteries, power 
lines, solar…), and intelligence (reactions, if/then/else, timing...).  

Robots are more than human-like androids like those described in books and movies.  Robots 
are found in every day places and situations, all around us. They come in a wide variety of purposes, 
materials, sizes, inputs, and shapes (industrial, railroad crossings, grocery cart anti-theft, drones, 
medical, space, humanoid, toys...).  Can you name a few?  

 

Can you describe a robot? 
Where would you find robots around you every day? 
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First radio-controlled wireless vehicle (boat), 1898, by Nikola Tesla 

SAFETY 
"Voltage hurts, Amperage kills" 

If you rub your socks on carpet and touch a doorknob, you get a static shock. The shock is 
actually from 10,000 to over 100,000 Volts! However, a static shock is less than 10 microamps, or .00001 
Amps.  A pacemaker, which helps control and restart someone’s heart, only uses 30 milliamps, or .03 
Amps.  Typical power outlets in your house support around 20-30 Amps of power.  To say it could kill is 
quite an understatement; 20 Amps are enough to stop a human heart 200 times over! 

 
 
 
 
 

So please, do not mess with power outlets. 
Burn or Fire Hazard 

Electrical parts can get hot quick.  You can’t always tell if something is hot just by looking at it.  
Don’t just grab parts if they are plugged in.  If you see smoke, don't breathe it in.  You can replace 
equipment; you can’t replace yourself. 
Sharp stuff, dangerous chemicals, DO NOT EAT 

Many parts are fragile, and break easily.  Some parts are toxic, containing lead or other 
chemicals.  Wash your hands before eating, and don’t put unknown parts where they don’t belong. 

 Electricity is 
fun; getting hurt 

is not. 
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Light Emitting Diodes (LEDs) 
A Diode is a kind of like a one-way street.  It protects circuits by ensuring electricity only goes in 

the correct direction.  An LED uses a semiconductor material, such as gallium arsenide phosphide or zinc 
selenide, to produce light when electricity passes through it.  The extreme efficiency of LEDs makes 
them ideal for use in a wide variety of areas. 

 
From circuit boards to cars to clock faces to traffic lights, LEDs are everywhere. 

 

  
The LED was discovered in 1907 by H. J. Round, though it didn’t appear in practical production 

until the 1960’s. 
  

 
Where would you find 
LEDs around you?  Try 
thinking of places and 
things you wouldn’t 
normally notice. 
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We can reproduce the experiment used by H. J.  Round to create a raw LED using Carborundum 
(also known as Silicon Carbide or Moissanite).  By connecting the positive end of a power source to the 
crystal, and running a pin connected to the negative end of the power source across the crystal, we 
should be able to find points in the crystal that light up.  (Note: the light is extremely dim, and may take 
some experimenting to find a good point on the crystal.  Try doing this in a dark room.) 

 The reason light is produced is due to how electrons flow in the semiconductor material.  As 
electricity moves through it, electromagnetic radiation spills out, some of which is in the form of visible 
light.  Better purity and efficient designs allow for the creation of brighter and more useful light sources. 
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When working with LEDs, it’s important to note two things: the polarity (or direction) and the 
amperage (or power) of the circuit.  Since it’s a diode, it will only work in one direction; if it doesn’t 
work, try switching the wires or turning the LED around.  On a normal LED, the flat side with the shorter 
wire is typically the negative or “cathode” side.  Also, if you give an LED too much power, it will burn out.  
A typical LED needs around 20 milliamps.  This means you need to slow down the electricity so that the 
LED only gets what it can handle.  We do this using a resistor. 

 
  

Always use a 
resistor, or the LED 

will die! 
If it is plugged in 
backwards, it won’t 

light up! 
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Resistors 
The resistor acts somewhat like a speed limit sign for electricity.  They slow down electrons to 

keep electricity from going too fast and overloading parts.  Resistors can get hot when they are slowing 
down a lot of electricity; some appliances, such as toasters and old style incandescent light bulbs, use 
this heat on purpose.  Volume control dials and light dimmer switches are examples of types of resistors. 

 
 

 
 
 
 
 
 

Ohm’s Law 
 To get the right power (amperage) to run an LED, we need to use the right resistance (measured 
in Ohms).  Using the formula Voltage equals Amperage times Resistance, we can easily calculate the 
right resistor for the job.  Typically, a normal LED loses around 2 volts (these missing volts turn into 
light); since we are using 5 to 6 volts as our power source, we will have to calculate for the remaining 
voltage of 3-4 volts. Since we use 220-ohm resistors in our projects, this means that for 3 or 4 volts 
divided by 220 ohms, we get roughly 13.6 to 18.2 milliamps, safely under the 20-milliamp max. 
 
 
 
 
 
  

Volts = Amps x Resistance?  
 

Let’s keep it simple: for 
most cases in our projects, 

we’ll be using 220 Ohm 
resistors to power our 

LEDs. 
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Solderless Breadboards 
“Solder” refers to melted metal that connect parts together permanently.  Without using solder, you need some sort of device that can hold wires securely and connect them electrically.  A “breadboard” is like an electronic canvas used to build circuits on.  A solderless breadboard is a plastic box full of metal strips, with a grid of holes on top.  By peeling away the adhesive on the back of a breadboard, we can examine how each line is connected internally. 

 The solderless breadboards we are using have metal tweezer-like grips in each hole, and each line of holes is connected in a specific way.  This holds components in place and acts as temporary wires when testing circuits.  Some breadboards have extra lines on the side, 
often in red and blue, which act as a power “rail” or 
“bus,” and provide a line for electricity down the entire 
side of the board.  These lines are separate from each 
other internally, and can be connected across the board so power can be used from either side.  The 
battery pack would then connect to the rails on one side of the board. 

 



4H Robotics Beginner Group 2015-2016 

 14  

 If we draw out a schematic for a basic circuit to power an LED, we get something like this: 

 
(Don’t worry; we’ll get back to what this all means later.) 

This can be put together both with and without a breadboard, kind of like these: 

 
So long as there’s a resistor, and that the LED is going to right direction, we should get a working circuit! 

 
Now test it out, try plugging in multiple LEDs and resistors in different combinations. 

See what works and experiment.  
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Sources 
http://bytesdaily.blogspot.com/2010/05/leonardos-robot.html 
http://en.wikipedia.org/wiki/Electrical_resistance 
http://en.wikipedia.org/wiki/Light-emitting_diode 
http://en.wikipedia.org/wiki/Ohm%27s_law 
http://en.wikipedia.org/wiki/R.U.R._(Rossum%27s_Universal_Robots) 
http://en.wikipedia.org/wiki/Robot 
http://ledlights-reviews.com/led-lighting-evolution 
http://makezine.com/2012/10/03/breadboard-workshop-pdfs/ 
Building a DIY LED from Silicon Carbide 

http://www.dlip.de/?p=99 
http://www.popsci.com/diy/article/2010-02/gray-matter-light-mystery 

http://www.learnabout-electronics.org/resistors_08.php 
http://www.theledlight.com/LED101.html 
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/anatomy-of-a-breadboard 
“A is for Ampere” - Circuit Playground Episode 1 - https://www.youtube.com/watch?v=exlRjDKHGRg 
Collin’s Lab: Breadboards & Perfboards - https://www.youtube.com/watch?v=w0c3t0fJhXU 
MAKE presents: Ohm’s Law - https://www.youtube.com/watch?v=-mHLvtGjum4 
MAKE presents: The LED - https://www.youtube.com/watch?v=P3PDLsJQcGI 
MAKE presents: The Resistor - https://www.youtube.com/watch?v=VPVoY1QROMg 
  


