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Building a Breadboard Circuit 
 
Building a Direct Current (DC) electrical circuit, like the ones we will use in STEM, is a lot like 
driving a car: You start at home, visit a gas station to fuel up and eventually you’ll return home. 
If there are any breaks in the roadway, your car cannot continue (no offroading allowed!). If 
there are alternate paths, your GPS may take you on an unintended detour. Your trip may be 
restricted by narrow roads, gates, and drawbridges. In some places, like the exit from certain 
parking lots, there are spikes in the road that prevent your car from going the wrong way. 
 
If we apply that logic to DC electrical circuits, it may be easier to understand how they work. Just 
like a car, electricity has to have power (fuel) and a path on which to travel. What happens along 
its path depends on what kind of components we put in the circuit. Here’s what our comparison 
chart might look like: 

Cars  Electricity 

 
Fuel = Battery 

 

Highway = Copper Wire 

 

Small One-Lane Road = Resistor 
 

 

Gate or Drawbridge = Switch 

 

 

Traffic Spikes = Diode 
 

 

http://www.explainthatstuff.com/batteries.html
https://en.wikipedia.org/wiki/Copper_conductor
http://www.explainthatstuff.com/resistors.html
https://en.wikipedia.org/wiki/Switch
http://www.barriergatearm.com/Traffic-Spikes.html
https://en.wikipedia.org/wiki/Diode#Main_functions
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On a roadway, it’s not good to run into a dead end. When that happens in a circuit, electricity 
cannot flow and we call it an “open” circuit. Ideally, on a roadway you have the possibility of 
returning to where you started. When that happens in a circuit, electricity flows and we call it a 
“closed” circuit. 
 
An unfinished roadway is a bad thing because traffic can’t use it. In electricity, that would be an 
incomplete circuit. Once construction is done the roadway can be used. In electricity, that 
would be a complete circuit. 
 

Here is a simple comparison showing a complete, but open, circuit:

 
To build a circuit like the one above, we can use a breadboard to create temporary connections 
that are easy to reconfigure as needed. The electronics 
breadboard is called a “breadboard” because just before the 
depression years, people had a board in their home with nails 
on each side that they used to slice bread that was baked into 
a loaf. In those days, slicing bread was done at home, not at 
the store. The nails were neatly arranged along the side of the 
loaf so you could take your knife, place it between the nails, 
and pull the knife across the loaf to get parallel slices of bread. 
Later, during the Great Depression, nothing was thrown away! 
When sliced bread became common and breadboards were no longer being used for slicing 
bread, people began running wires between the nails to connect electrical stuff.  It was the first 
electronics connection board! 
 

Carl Peake, Instructional Technology Specialist, Ocean Lakes ES (capeake@vbschools.com) 

http://www.thefreedictionary.com/open+circuit
http://www.dictionary.com/browse/closed-circuit
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard
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Let’s start with an empty breadboard and duplicate the circuit we looked at earlier. 
 
First, collect the parts you will need: 

● Breadboard (1) 
● Resistors (2) 
● Button Switch (1) 
● Battery (1) 
● Battery Connector (1) 
● LED (1) 
● Jumper Wires (2) 

 
Set aside one of the resistors to use at the end of the 
lesson. You’ll only use one at a time for the circuit. 
 
Next, take a look at the breadboard. It’s important to 
understand how the columns and rows are related 
when building your circuit. 
 
With the breadboard “up-and-down” as it appears in this picture, the 
outside sections are connected vertically, in columns. These are the 
Buss Strips or Power Rails where we will connect the battery wires. 
The inside sections are connected horizontally, in rows. These are 
the Terminal Strips where we will connect components. 
 

 
 
 
 
 
Construct your circuit to look like this.  
 
Pay particular attention to the LED. 
Remember, it’s a kind of diode and 
electricity will only flow through it in 
one direction. The short leg is 
negative, and the long leg is 
positive. The plastic housing on the 
LED is also flat on one side, 
indicating the negative leg. Make 
sure you install the LED correctly or 
your circuit will not work. 
 
(More close up photos on next page...) 

Carl Peake, Instructional Technology Specialist, Ocean Lakes ES (capeake@vbschools.com) 

https://en.wikipedia.org/wiki/Diode#Main_functions
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Notice how the component legs 
are on the same Terminal Strip 
(highlighted in BLUE) when we 
need them to be directly 
connected. It doesn’t really matter 
which terminal strip you use, as 
long as the component legs that 
need to be electrically connected 
are on the SAME row. 
 
There is no terminal strip 
connection across the ravine. The 
ravine splits the breadboard in half 
so you could plug in Integrated 
Circuits and have the terminals 
(legs) on separate sections of the 
breadboard. 
 
 
 
Here’s how electricity flows through 
this circuit when a battery is 
connected and the button is 
pressed: >>>>>>>>>>>>>>>> 
 
What happens if you remove one of 
the wires? Why do you think this 
happens? Without the wire, is your 
circuit open or closed? 
 
What happens if you use a resistor 
with different color bands? Can you 
look on the Internet and determine 
the values for the resistors in your 
kit? 
 
Can you apply your knowledge to 
create a circuit with more than one 
LED? 
 
  

Carl Peake, Instructional Technology Specialist, Ocean Lakes ES (capeake@vbschools.com) 
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Physical Computing with Python 
 
One of your first activities on the raspberrypi.org website will allow you to control a circuit with 
programming instead of a push button switch. The diagrams on the website show direct 
connections for the resistor, LED, and GPIO pins. We can duplicate that circuit using a 
breadboard. Remember, the components can be on any terminal strip as long as they’re on the 
same row when they need to be electrically connected. 
 
This: 

 
 
Equals This: 

 
(Blue highlighting shows breadboard connections on the Buss Strips and Terminal Strips) 

Carl Peake, Instructional Technology Specialist, Ocean Lakes ES (capeake@vbschools.com) 


