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Motor Driver Starter (HAT) – Student 
Worksheet 

Learning Outcomes  

• Understand the connection between the Raspberry Pi and external hardware;  
• Learn about Python and its value in programming; 
• Explore the different ideas that this project could be applied to. 

Background  

The Raspberry Pi is a tiny computer that allows connections between itself and peripherals (motors 
and sensors). There are many computers around you all the time; your phone is a computer, there are 
computers in cars, our homes and at School. The purpose of the Raspberry Pi is to introduce and 
explore the world of computing and cyber in a simple and exciting way. There are already many 
developed Raspberry Pi projects, a simple Google search can give you more insight into what a 
Raspberry Pi can be used for and how easy it is to use.   
 

The Raspberry Pi 3 Model B is the latest Raspberry Pi to be released and now has Wi-Fi and Bluetooth 
built in with 1GB of RAM and a 1.2GHz quadcore processor, not bad for under £40! This allows the 
Raspberry Pi to be used in many projects, even ones that require them to have higher computational 
power and is a great place to start for everyone to understand that you can make almost anything 
with a bit of programming and a Raspberry Pi.   
 

The Explorer HAT Pro is a "hat" for the Raspberry Pi that sits on top of its pins. This is a simple interface 
that is laid out to allow students to learn how to add many peripherals to the Raspberry Pi. The 
advantage of the HAT is it is clearly laid out for simple wiring and allows for quick assembly without 
requiring additional hardware that more complicated projects would need. This project is designed to 
introduce assembling the Raspberry Pi and the HAT and then connect a motor with some Python code 
for controlling the motor. This can be used for controlling a doors and windows to open and 
close. Python is a very powerful programming language that allows the Raspberry Pi to connect with 
the peripherals and control them. There are so many applications of Python which makes it a very 
valuable language that gives you a lot of experience quickly.  

Hardware Required 

Component Number (Peli Case)  Component 

(Base) 4 + 5 Raspberry Pi + Case 

(Base) 5 Raspbian SD Card 

(Base) 8 Explorer HAT Pro 

(Level 1) 2 Motor 

(Base) 25 Wheel 
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Component Number (Peli Case)  Component 

(Level 1) 3 Male Female Wires 

(Level 1) 3 HDMI 

(Level 1) 3 Wireless Keyboard 

(Level 1) 5 Wireless Mouse 

(Level 1) 1 Power Supply 

Motor Driver Setup 

Step 1: Ensure that all the hardware required is taken out of the Peli case; 

Step 2: Align the Pins on the Raspberry Pi with the slot under the Explorer HAT pro and 

push firmly to connect the pins so the Explorer HAT pro is covering the main body 

of the Raspberry Pi; 

Step 3: Locate one of the motors and a wheel, align the center of the wheel and push 

firmly so it is connected to the Motor; 

Step 4: On the other end of the Motor there are 2 pins, one has a + sign on it, connect the 

Female end of a Male Female wire to the + on the motor and the Male end needs 

to go in the + pin hole on the Explorer HAT Pro in the MOTOR 1 +; 

Step 5: Next to the + pin there is a – pin, connect the Female end of a Male Female wire 

to the = on the motor and the Male end needs to go in the – pin hole on the 

Explorer HAT Pro in the MOTOR 1 -; 

Step 6: Insert the Raspbian SD card into the SD slot on the Raspberry Pi; 

Step 7: Insert the USB dongle for the keyboard and mouse (or connect an external USB 

keyboard and mouse); 

Step 8: Connect the TFT Screen to the Raspberry Pi GPIO pins ensuring that the HDMI 

ports align on the side. Connect the HDMI to HDMI “U” shaped connector 

between the Raspberry Pi and TFT Screen. (If using an external monitor connect 

the HDMI cable directly to the external monitor and you do not need to use the 

TFT screen); 

Step 9: You are now ready to power on the Raspberry Pi. Plug in the power supply unit 

into your wall power outlet and connect the mini USB cable to the power socket 

on the Raspberry Pi. You should get a red light appear and a green/amber light 

flashing as the Raspberry Pi starts to boot up; 

Step 10: Once the Raspbian OS has booted up it will auto log in using the username: pi and 

password: raspberry; 
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Step 11: 
Open a terminal window by clicking on the  icon on the top menu bar; 

Step 12: When you are in the terminal type sudo nano single-motor.py and hit Enter; 

 

Step 13: You will enter Nano, type; 

 

#!/usr/bin/python 
 
import time 
import explorerhat as eh 
 
def Forwards(tf):  
            eh.motor.one.forwards(100)  
            time.sleep(tf)  
 
def Backwards(tf): 
              eh.motor.one.backwards(100)  
              time.sleep(tf)  
 

def Stop(tf): 

               eh.motor.one.stop()  
               time.sleep(tf)  

 

Forwards 

Backwards 

Stop 

Forwards 
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Step 14: Make sure you save the changes you have made to this file by pressing Ctrl+X type 

Y and hit Enter; 

Step 15: Once you have returned to the terminal type sudo chmod +x single-motor.py and 

hit Enter; 

Step 16: You can type ls in the terminal and show all the files and directories at your 

location in the directory, single-motor.py should now be in green text; 

http://www.cyberpiprojects.com/
mailto:info@cyberpiprojects.com


 

Page 5 of 6 
www.cyberpiprojects.com  | info@cyberpiprojects.com 

 

 

Step 17: Type sudo python single-motor.py to execute the script and your motor should 

start going forward and reverse according to the directions you gave it at the 

bottom of the script; 
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Step 18: This is the end of this project and you can now shutdown and pack away your 

hardware. 

Conclusion  

This is a very simple setup to introduce both the Raspberry Pi and the Python coding language. This 
project can be combined with other peripherals, like a motion sensor that turns on the wheel if 
someone comes close, which would be helpful if the motor was attached to a door for example. You 
can also change the speed of rotation if you change the digits within the "eh.motor.one.forwards(x)" 
component to speed up or slow down the rotation of the wheel. It is important to think creatively and 
look for problems that can be fixed. This will inspire you to research more ideas and how to make 
these projects work with the Raspberry Pi.  

Disclaimer 

Any actions and or activities related to the material contained within this Website is solely your 

responsibility. The misuse of the information in this website can result in criminal charges brought 

against the persons in question. Cyber Security Associates Limited will not be held responsible for any 

criminal charges brought against any individuals misusing the information in these projects to break 

the law.   
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