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Board of Trustees:
May 2025

Academic Term:
Fall 2026

Subject Code
EET - Electrical/Electronic Engineer

Course Number:
1100

Title:
Introduction to Robotics

Catalog Description:

Introduction to direct current circuits and supporting mathematics, binary and hexadecimal numbering systems, and learning a
programming language that is constrained to an embedded training platform.

Credit Hour(s):
2

Lecture Hour(s):
1

Lab Hour(s):

2

Requisites

Prerequisite and Corequisite
None.

Outcomes
Course Outcome(s):
Demonstrate programming language skills by completing assignments based upon the syntax of the language.

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.

Objective(s):
1. Transpose numbers between bases 10, 2 and 16.
2. Transpose signed numbers between base 2 and base 10 (not order specific).

3. Write key programming language statement in a structured language that include selector statements (if, switch), iteration
statements (while, do-while, for) and process statements.

4. Convert a problem statement into a flowchart or similar design document.

5. Convert a problem statement into a plan (flowchart, pseudo code, state diagram) that enables a program-based (application) that
solves the problem.

6. Explain, write and test functions.
7. Explain, write and test interrupts.

8. Write functions that integrate various sensors that include but are not limited to ultrasonic, infrared, wheel encoders, light emitting
diodes, etc.

9. Use a dubugger to find and correct program errors.
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Course Outcome(s):
Use mathematics as a tool for the design of programs, circuits and mechanics that associate with a problem statement.

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.

Objective(s):

1. Write a multiplication table between 0 and 100.

2. Find a common denominator and least common denominator for fractions.

3. Add, subtract, multiply and divide fractions.

4. Convert fractions to mixed numbers and mixed numbers to fractions.

5. Solve simple equations with one variable.

6. Use scientific and Engineering notation to represent numbers.

Course Outcome(s):
Use basic electrical laws and equations in the design and/or analysis of a project.

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.

Objective(s):

. Use Ohm's law to find voltage, current or resistance in a circuit.

. Use power equations to find power, voltage, current or resistance in a circuit.

. Find the energy rating of a battery and determine how long a charged battery would sustain with a specified load.
. Explain why safety glasses are needed when working with lithium (or related technology) batteries.

. Explain why a battery should not be shorted, punctured or overcharged.

. Measure current, voltage and resistance.

. Explain the operation of a sensor (used in a project) and how that sensor would be tested.
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Course Outcome(s):
Use mechanical components to construct a project.

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.

Objective(s):

1. Explain the difference between blade, Phillips and Torx screws with associated fastens (nuts) and demonstrate their use.
2. Explain why washers and lockers are needed.

3. Explain why wearing safety glasses in mandatory when working with tools.

4. Measure and calculate distance moved by the rotation of a wheel.

5. Demonstrate how excessive force can damage components.

Methods of Evaluation:

. Quizzes

. Homework

Tests

. Lab assignments

. Completion of a project
. Math placement test
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Course Content Outline:

1. 1. Structured programming language
a. Programming
b. Problem statements

. "if" statements

"switch” statements

. "for" statements

. "while" statements

. "do-while" statements

. Functions

. Interrupts

. Debugging

. Design documents

. Flowcharts

. Pseudo code

. State tables

2. Mathematical Concepts
a. Base 2 to base 10 conversion

. Base 10 to base 2 conversion
. Base 2 to base 16 conversion
. Base 10 to base 2 conversion
. Scientific Notation
. Engineering notation.
. Solving equations with one variable
. Common denominator
. Lowest common denominator
. Adding fractions
. Subtracting fractions
. Multiplying fractions
. Dividing fractions
. Converting fractions to and from mixed numbers

3. Basic electrical laws and equations
. Ohm's law

Voltage

. resistance
. Current
Power
Safety
Energy

. Batteries

4. BU|Id|ng projects(s)
a. Screws

b. Fasteners
c. Using and testing sensors
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Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.
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Other Required Instructional Policies:

https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

Topics

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Week 16

Lecture: Number bases of 10, 2 and 16 as base 2 soon useful to address general purpose input and output (GPIO) pins,
Sl prefixes, and Resistor Color Code.
Lab: Identify Resistors with Sl Prefixes and Color Codes, then Verify with Ohmmeter.

Lecture: Ohm's Law and meaning of Ohms, Volts, and Amps.
Lab: Measuring Ohms, Volts, and Amps in Resistor Circuit with Multimeter.

Lecture: Introduction to C Programming Language and transposing numbers of different bases.
Lab: Download a simple C program to an Arduino Uno, then run it.

Lecture: The if state and for loop in C language.
Lab: Add if statement and loop to a C program, then run it.

Lecture: Accessing general purpose input and output (GPIO) pins of an single board computer, and how an LED
functions.
Lab: Positive and Negative Voltages Using LEDs, with Only Positive Voltages Lighting Them.

Lecture: Understanding how programs progress logically using a flow chart, along with GPIO can be used for input as
well as output.
Lab: Blink an LED attached to GPIO.

Lecture: Batteries storing energy in Joules, related to power in Watts
Lab: Power a device with a battery and take measurements.

Lecture: Expected time at various loads to discharge a rechargeable battery, then recharge it. Using fractions vs.
decimals in calculations.
Lab: Power a single-board-computer on a wheeled robot with rechargeable batteries.

Lecture: Mathematical calculations in integer and floating point used in C programming language.
Lab: Using floating point numbers in a lab application.

Lecture: Mechanical aspects of the wheeled robot construction including flat blade, Philips, and Torx screws, importance
of lock washers, and wheel alignment.
Lab: Mechanically adjust wheeled robots to drive in straight lines.

Lecture: Relate electricity used by motor to how the motor rotates, with definition of motor torque.
Lab: Drive robots fixed distances based on rotation rate of the wheels.

Lecture: Add organization to a C program using separate functions to break apart the program into sections.
Lab: Break apart program to drive wheeled robots into several functions that call each other rather than one large
program.

Lecture: Usefulness of making and calling functions in wheeled robot to separate out tasks of driving forward, turning
right, turning left, and going in reverse.
Lab: Have the wheeled robot turn in different directions and drive chosen distances.

Outcome 3. Use basic electrical laws and equations in the design and/or analysis of a project.

Lecture: Hard interrupts that then access special routines called Interrupt Service Routines (ISR).
Lab: Read a pushbutton on a SBC through a hard interrupt procedure called an Interrupt Service Routine (ISR).

Lecture: How to adjust the C language put to the wheeled robots to have them drive to different specified locations.
Lab: Drive the wheeled robot predicting ending point based on starting point with mathematically described rectangular
and polar coordinates.

Finals Week.

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings

Reading will be from one of the below recommended textbooks:
1. YTA instructors/staff. EET-1100 Lab Manual.

2. YTA instructors/staff. YTA Project Text, EET-1100.


https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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3. YTAinstructors/staff. EET-1100 Workbook.
4. Boylestad, Robert L. Introductory Circuit Analysis.

Resources for the Instructor
YTA instructors/staff. EET-1100 Lab Manual. Updated as needed. Cleveland, OH: Cuyahoga Community College, 2025.

YTA instructors/staff. YTA Project Text, EET-1100. Updated as needed. Cleveland Ohio: Cuyahoga Community College, 2025.

YTA instructors/staff. EET-1700 Workbook. Updated as needed. Cleveland Ohio: Cuyahoga Community College, 2025.

Boylestad, Robert L. Introductory Circuit Analysis. 14th ed. Publisher Upper Saddler River, NJ: Prentice Hall, 2023. 2023.
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