
MARIST SCHOOL 
 
COURSE NUMBER: BT 367          TERMS: 1, 2, 3 
TEACHER: Mr. Christopher Michaud 
COURSE NAME: Electronics and Digital Design 
 
A. COURSE DESCRIPTION 
 
This course is designed as an introduction to electrical engineering concepts: circuit design, electronics, 
Boolean algebra, digital mathematics and microprocessor design. The course integrates technology, 
math, science, and engineering (STEM Topics). Students will study the physics involved in electronic 
circuitry, and will use Boolean algebra to design logic circuits. The course will rely heavily on active labs 
to build and test electronic components, employ logic simulators and software to design and test simple 
circuits, and design and build simple robotics structures. Opportunities for simple introduction to some 
programming also exist during the course. 
 
B. REQUIRED MATERIALS 
 
Marist Lenovo Laptop 
Marist Lenovo Laptop Power Supply (Charger) 
Headphones or Ear buds 
Software as assigned by Instructor 
 
 
C. STUDENT EVALUATION 
 
Participation and Daily Materials  10% 
Final Exam    10% 
Homework, Daily Work, and Quizzes 20% 
Lab Projects    60% 
 
 
Late Work:  Class Projects turned 1 to 3 days late will receive a 10 point deduction.  Projects more than 4 
days late will not be accepted. 
 
D.  OTHER PERTINENT INFORMATION: 
 
TUTORIAL 
 
Students may come in for extra help/work each day, Monday through Friday, from 3:00 to 3:30 in room 
L015.  This lab is also open from 7:30-8:00 a.m. Monday through Friday and by appointment with Mr. 
Michaud.   It is expected that students will spend time in the Robotics lab to complete Lab Projects. 
 
CLASSROOM RULES SUMMARY 
 
Classroom rules exist to provide a safe, secure, and supportive environment so we may be productive 
and engage in learning.  We will abide by these rules: 
 
EQUIPMENT 
 
Students will bring their Marist Laptop, power supply, and headphones or ear buds to class every day.  It 
is expected that the student laptop be well maintained and functional for class software needs.  Students 
without laptops will lose 3 points off their Participation Grade for each day without laptop. 
 
PASSWORD:  Students should not give out their password to anyone.   
 



END OF CLASS:  Students secure equipment clean their workstations. 
 
PAPER:  Please recycle paper whenever possible. 
 
TARDIES:  If you are not in your seat when the final bell rings, you are late.  On the FIRST (and 
subsequent) unexcused tardy, you will be given detention or demerits. 
 
UNIFORM:  You must follow the uniform guidelines as described in the Marist Handbook.   
 
FOOD/DRINK & GUM:  Absolutely prohibited!  We have several thousand dollars worth of equipment in 
this room and we will be good stewards of our equipment.  Keep your water bottles, snacks, and gum in 
your backpacks. 
 
STREAMING:  Absolutely NO streaming of videos, music, or water allowed in the classroom. 
 
INTERNET:  Marist School strictly prohibits the visitation of web sites that are not school-related (see 
Conditions, Rules and Acceptable Use Agreement). 
 
BE ON TASK:  Only use the technology equipment to accomplish the assigned tasks related to course 
objectives or projects. Students are to stay directly involved with class assignments and activities. Only 
software and tools required for class assignments are to be employed during class. 
 
PRAYER, ANNOUNCEMENTS, & NATIONAL ANTHEM:   Each day, one student will be asked to lead a 
brief prayer at the beginning of class.  During the prayer (as well as during announcements and the 
national anthem), all students should refrain from talking. 
 
PLAGIARISM:  Marist School strictly prohibits any and all acts of plagiarism.  The Marist Handbook 
defines plagiarism as follows: to represent as one’s own the words or ideas of another person or source, 
through either verbatim copying or paraphrasing, without using an appropriate citation.  Students guilty of 
plagiarism in this class will be subject to disciplinary action. 
 
LUNCH:  Will be discussed the first day of class.  
 
SAFETY: We will use and build mechanical and electrical devices using various tools during this course.  
Students will follow all safety guidelines pertaining to proper safety attire/equipment and procedures for 
using tools and machinery.  Students not following safety rules will be removed from the current project 
and receive zero credit for the assignment. 
 
E.  SCHEDULE AND COURSE CONTENT 
 
UNIT 1: Arduino Serial Communication and Java Programming Essentials 

1. Setup and Communication with Arduino Microprocessor 
2. Serial Communication and Baud Rates 
3. Data types (Integers, floats, boolean, char, string) 
4. Data Structures (Arrays, Array Lists) 
5. Control Structures (While Loops, For Loops, Conditionals) 
6. String Operations 
7. Math Operations 
8. Void and Return Type Functions 

 
UNIT 2:  Arduino output Ports and LED Designs 

1. Digital and Analog Out signals 
2. Functions for Reading and Writing to Arduino Pins 
3. Electrical Circuit Design(Circuit, Power, Ground, Resistor, Breadboard) 
4. Layout and Schematic Diagrams 
5. Arrays as storage for LED patterns. 



6. Iterating through Arrays 
 
UNIT 3: Electrical Engineering 

1. Schematic symbols for Circuit Components 
2. Current(Amps), Resistance, Power, Volts  and Mathematical Relationships 
3. Ohms Law 
4. Traditional Current flow versus Electron Flow 
5. Color Coding system for Resistors 

 
UNIT 4: Arduino Music encoding 

1. Parallel Arrays to encode 2 dimensional data 
2. Piezo Element 
3. Pulse Width Modulation 
4. Tone Library in Arduino Sketch 
5. Potentiometer Sensor 

 
UNIT 5: Binary Numbers and Digital Logic 

1. Decimal, Binary, Octal, and Hexadecimal Number systems 
2. Logic Gates (AND, OR, NAND, NOR, NOT, XOR) 
3. Latches and Flip Flops – memory storage 
4. Memory Systems, Adders, storing digital data 
5. Build a counter from Gates and Flip Flops 

 
UNIT 6: Arduino Servos 

1. Servo Library in Arduino 
2. Motor and motion systems in embedded electronics 
3. Signal, Power, Ground wiring systems. 

 
UNIT 7: Arduino Sensors 

1. Sensors as measures of variable resistance (0 to 10,000 K Ohms) 
2. Ambient Light Sensor 
3. Pull Up Touch Sensor 
4. Microphone Sensors 
5. Potentiometer Sensors 

 
UNIT 8:  Media and Arduino 

1. Video Library – RCA Video output with Arduino 
2. Image rendering with Video Library 

 
UNIT 9:  Final Project 
 
 
F. OUTLINE OF COURSE CONTENT 
 
Java, Adruino Sketch and Microprocessor Programming: 
 
-Students will use a microprocessor to design elemental computing devices using input, processing, and 
output design principles.  Using the Arduino platform, students will select output devices such as lights, 
sound, and motors to solve real world problems and simulations.  Students will use input devices such as 
light, touch, sonar, sound, and electrical resistance along with basic programming concepts to design 
machines that react to external stimulus.  They will also compare real world devices in transportation, 
medicine, communication, and manufacturing to elements of microprocessors.   
 
 
      



I have read and agree to the items listed on the syllabus above. 
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