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ENGR 1731 – Computing for Engineers
Lab # 10 – Arduino Hardware Interface: LCD Screen, Ultrasonic Sensor, and DC Motors
REPORT DUE DATE: Next Lab Meeting

[bookmark: _Hlk81140096]You must submit a formal lab report for this assignment (Modify sample template provided to put program/screenshots in the report). 

Lab Objective
To practice integrating LCD Screen, ultrasonic sensor, and DC motors using the SparkFun Inventor’s Kit and MATLAB to use them in class project, as needed.

Question 1 (LCD Screen Circuit)
This circuit will help you learn how to use an LCD (Liquid Crystal Display) component in the kit so it can be incorporated as part of your project if needed. The LCD is a simple screen that can display commands, bits of information, or readings from your sensor – all depending on how you program your board.
[image: image of Arduino Microcontroller circuit to integrate LCD Screen with  a potentiometer to change contrast of the LCD Screen.]
Figure 10.1: Arduino Circuit to integrate LCD Screen
Once you build the circuit, follow the directions below.
i. From the Arduino Support Files module in Folio, Extract the “+arduinoioaddons.zip” file into the folder where you have your other MATLAB files like your code for the previous circuit (as MATLAB recognizes its path). NOTE: You should maintain the + sign in front of the folders in the zip file, i.e. don’t rename files.
ii. To activate using the LCD, assuming (you should know your port) your active port is COM4
a = arduino('COM4','Uno','Libraries','ExampleLCD/LCDAddon');
iii. Type the following command to create an LCD object
lcd = addon(a,'ExampleLCD/LCDAddon','RegisterSelectPin','D13','EnablePin','D12','DataPins',{'D11','D10','D9','D8'});
iv. Type the following command to initialize LCD for display, Row 2, Col 2 will operate the first line on the LCD display
initializeLCD(lcd, 'Rows', 2, 'Columns', 2);
v. Type the following command to display the first line one LCD
printLCD(lcd,'LCD WORKS!!!')
vi. Type the following command to display the second line on LCD
printLCD(lcd,'GOOD LUCK!!!')
vii. Continue to explore the LCD while it is connected. Type in your own statements! Note: it only shows strings. Other Examples: You may connect it to your other devices (Temperature Sensor, Photo resistor, etc.) and display the results on the LCD instead of the command window. If your project requires more space on the breadboard for other devices, you may consider using an external breadboard, or last case scenario, use command window for display.
Include schematic, picture of circuit built, and code used to test the circuit in the report.

Question 2 (Ultrasonic Sensor Circuit)
Build the circuit with the ultrasonic sensor.
[image: image of Arduino Microcontroller circuit to integrate ultrasonic sensor to read distance of object from the sensor.]
Figure 10.2: Arduino Circuit to communicate with the ultrasonic sensor

Once you build the circuit, follow the directions below.
i. To activate using the ultrasonic, assuming (you should know your port) your active port is COM4
a = arduino('COM4','Uno','Libraries', 'Ultrasonic’);
ii. Type the following command to create an ultrasonic object
ult_obj=ultrasonic(a, ‘D11', ‘D12’)  % D11 is Trigger Pin, D12 is Echo Pin
iii. To read the distance from the sensor, use the following command: (leave semicolon out to see the values in the command window) 
dist = readDistance(ult_obj)
iv. Create an infinite while loop (while 1) and put the dist = readDistance(ult_obj) command in it to continuously read the ultrasonic sensor.

Include schematic, picture of circuit built, and code used to test the circuit in the report.

Additional information
If you wanted to connect the LCD Circuit and the Ultrasonic sensor in your project, you will need to initialize the Arduino and the LCD and ultrasonic sensor libraries as follows:
a=arduino('COM4','Uno','Libraries’,{'ExampleLCD/LCDAddon','Ultrasonic’});

Note: To display the numbers on the Arduino LCD, you will need to represent them as strings, as the LCD only displays strings. You can convert numbers to strings using num2str( ) function, and collect multiple values in a string using square brackets [ ]. 



Question 3 (DC Motor Circuit)
Build the circuit given with one DC Motor, a switch and a motor driver chip. 
[image: image of Arduino Microcontroller circuit to operate a DC Motor in Clockwise and Anticlockwise direction and to stop the DC Motor.]
Figure 10.3: Arduino Circuit to implement a operate a DC Motor

Pseudocode to test functionality of circuit:
To move the motors in clockwise direction when switch is turned ON
i. Define: AI1=‘D13’, AI2=‘D12’, PWMA=‘D11’ 
ii. Write an infinite while loop (while 1)
a. Read the value from the switch using readDigitalPin( ) from pin D7 & store in variable SW
b. if SW is equals to 1 
i. turn the motor on by using the writePWMVoltage( ) command to write to PWMA pin a speed of 5 for the motor. 
ii. Use writeDigitalPin( ) command to write to AI1 pin a value of 1. 
iii. Use writeDigitalPin( ) command to write to AI2 pin a value of 0. 
c. else
i. turn the motor off by using the writePWMVoltage( ) command to write to PWMA pin a speed of 0 for the motor. 
d. end if statement
iii. end while loop

· Once you verify the program runs, press Ctrl+C to stop the program. Add a wheel to the motor and re-run the program to verify clockwise direction movement.
· Next, Change the program to make the motor operate in Counter-Clockwise (CCW) direction and re-run the program to verify operation.

Include schematic, picture of circuit built, and code used to test the circuit in the report.

Lab report deliverable
Update the word document template provided on Folio with results of this lab and submit it in the dropbox as a word document or pdf file format only.

Things you should have learned from this lab
1. Building circuits from schematics
2. Reading the input and output pins from schematics and using them to write MATLAB codes to interface components in the MATLAB environment.
3. Explore the LCD and ultrasonic components of the Arduino kit.
4. Understand the basics of motors and learning the use of the Sparkfun kit guide.
5. Explore the other circuits in the SIK Guide and come up with a project using the Sparkfun Inventors kit. Explore the web for ideas and be creative! 

If you didn’t understand any of the above, please ask the instructor!

Last modified May 12, 2024
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