
3.1: VEX ARM Cortex-based Microcontroller 
 
The VEX ARM® Cortex®-based Microcontroller coordinates the flow of all information and power on 
the robot. All other electronic system components (motors, sensors, etc.) interface with the 
microcontroller. It has built in bi-directional communication for wireless 
driving, debugging and downloading using the state of the art VEXnet wireless link. The 
Microcontroller is the brain of every VEX robot. A robot is a very complex system of parts that must 
work together in order to achieve a desired goal. Electronic control provided by a programmable 
controller like the microcontroller allows the robot to coordinate the operation of the different 
components and achieve its goals.  
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3.1: VEX ARM Cortex-based Microcontroller 
 
The microcontroller features an STMicroelectronics ARM Cortex-M3 user processor. This processor is 
the unit responsible for translating the programming/instructions, processing the commands and 
executing the proper responses. In addition to the processor, the microcontroller features an array of 
ports to allow users to interface their various sensors and motors. These ports include: 
 
10-Motor Ports 

8-standard 3-wire  Motor or Servo ports 
2-standard 2-wire Motor ports 
 

1-I2C (pronounced “I Squared C”) Smart Sensor Port for the use of advanced sensors such as the 
Integrated Encoder Module 
 
2-UART Fast Serial Ports for use of the VEX LCD Display 
 
8-high-resolution Analog Inputs and 12 fast Digital I/O that can be used as interrupts for sensors 
 
Battery ports for the VEX 7.2V Robot Battery and 9V Backup Battery 
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3.2: VEXnet Joystick 
 
Although many robots are designed to 
operate autonomously, there are often situations 
where manual control of a robot is necessary. The 
VEXnet Joystick allows a human operator to control a 
robot in real-time using the innovative VEXnet Wireless 
link. The human operator sends commands to the 
robot by interacting with the buttons and joysticks on 
the VEXnet Joystick. These commands are sent to the 
Cortex Microcontroller via VEXnet signals through a 
VEXnet USB Adapter Key to one attached to 
a microcontroller on a VEX robot. The joystick has two 
2-axis analog joysticks, four trigger buttons and two 4-
button directional pads. It also has an accelerometer 
that provides X-Y tilt outputs. This allows you to control 
an arm or drive system by changing the orientation of 
the joystick (tilting).  

http://curriculum.vexrobotics.com/glossary/autonomously
http://curriculum.vexrobotics.com/glossary/microcontroller




3.3: VEXnet Wireless Link 
 
The VEX Cortex Microcontroller uses a wireless link for communications through a proprietary VEXnet 
implementation. This implementation is designed to eliminate the need for any knowledge of IP 
addresses, MAC addresses, security settings, and IP protocols. Just turn it on and it automatically 
connects to the correct Joystick. 
 
The VEXnet implementation utilizes wireless communication within the 2.4 GHz frequency band. Using 
this type of wireless communication allows huge amounts of data to be instantly transmitted back and 
forth between a VEXnet Joystick and a VEX Cortex Microcontroller. In the past, the only way to securely 
and reliably transmit such a large volume of data was by the use of wires and cables. However, this 
would not be conducive in many robotic applications. VEXnet allows users to gain complete and 
instantaneous wireless control. 
 
Setting up the VEXnet Wireless Link 
 
Refer to the Cortex Microcontroller and VEXnet Joystick User Guide to setup the VEXnet Wireless Link. 
This document is a very valuable resource when working with any VEX robot. Make sure to read it 
thoroughly and keep a copy handy. It includes many troubleshooting tips. 
Pair VEX Cortex Microcontroller and VEXnet Joystick. This procedure is detailed in Step 1 of the User 
Guide.  
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3.4: Wiring and Configuring a VEX Robot 
 
In Unit 2, the mechanical construction of the VEX Squarebot was completed. The next steps are to 
hook up the VEX Cortex Microcontroller and VEXnet Joystick to get the robot fully operational. 
 
Follow along with the building instructions at; 
http://www.revereschools.org/cms/lib02/OH01001097/Centricity/Domain/64/VEX%20Robotics%20sq
uarebot4%20lightened%20version.pdf 
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3.5: The Minefield Challenge 
 
The following challenge gives students the 
opportunity to test their robot and use the full 
range of its functionality. To perform this 
challenge you will need the following: 
 
1. A completed VEX Squarebot 
2. 10 green foam balls and 2 orange balls 
3. 12 pieces of PVC pipe, approximately 1.5” 

diameter x 6” tall 
4. 2 empty paper boxes as goals 
5. Approximately 8’X8’ of open space 
 
To perform this challenge you will need to 
complete the following steps. 
 
 



3.5: The Minefield Challenge 
 
1. Place one robot at each end of the playing 

field. 
 

2. Start game and allow robots to clean the field 
of orange and green balls.  Balls must be 
placed in paper boxes in order to score 
points. 

1. Point Break Down 
1. Green Balls = 2pts 
2. Orange Balls = 4pts 
3. Posts = 1pt 
4. Knock Post over = -2 
5. If Entire Bot is outside of Playing 

Field at any time = -1 
 

3. The bot that scores the most points wins. 
 



3.5: The Minefield Challenge 
 
Custom Programming Options 
 
The VEX Cortex Microcontroller is pre-programmed with Default Code that provides a simple way to 
get started without writing and downloading code. Simple modifications to these configurations can be 
made by the use of jumpers, which activate different portions of the default code. However, more 
complex robot configurations and behavior are possible through programming. To perform this 
advanced programming, it is necessary to use Programming Software. Each software option enables 
users to write custom programs for any VEX robot and to then download them onto a VEX 
Microcontroller. For more options, please visit: http://www.vexrobotics.com/products/programming  
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3.6: Engineering Notebook 
 
Directions: Create a Microsoft Word document.  Place your name, period and unit # at the top left side 
of the document.  Type out each question along with a detailed answer. 
 
 
1. Explain how the microprocessor functions. 

 
2. Explain how the VEXnet works. 

 



Site Works 
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