
ISET-2220: Fundamentals of Electronics and Instrumentation 1

ISET-2220: FUNDAMENTALS OF ELECTRONICS AND 
INSTRUMENTATION
Cuyahoga Community College
Viewing: ISET-2220 : Fundamentals of Electronics and Instrumentation
Board of Trustees:
march 2026 

Academic Term:
Fall 2026 

Subject Code
ISET - Integrated Systems Engineering 

Course Number:
2220 

Title:
Fundamentals of Electronics and Instrumentation 
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Concepts of electronic circuitry and instruments including purpose, function, and operation of diodes, transistors, Silicon Controlled 
Rectifiers (SCRs), Transistors, instruction and other solid-state devices used in live dynamic electronic circuits. 
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3 
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2 
Lab Hour(s):
2 

Requisites
Prerequisite and Corequisite
ISET-1420 Applied Electricity II, ISET-2200 Industrial Motor Controls; and departmental approval. 

Outcomes
Course Outcome(s):
Explain the principles of semiconductor devices. 

Objective(s):
1. Explain the fundamental building blocks of solid-state devices, including semiconductors, doping, current carriers, and PN 

junctions.
2. Describe the purpose, function, and operation of diodes and transistors in electronic circuits.
3. Apply direct current (DC) biasing to control current flow in solid-state devices.
4. Identify solid-state components by part numbers and markings on the physical devices.

Course Outcome(s):
Analyze electronic circuits. 

Objective(s):
1. Explain the uses of diodes in circuits for rectification, clipping, and clamping.
2. Identify different types of rectifier circuits (half-wave, full-wave, bridge) and their functions within a power supply.
3. Trace the current flow through a bridge rectifier during both the positive and negative half-cycles of the input waveform.
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4. Analyze the operation of limiter and clamper circuits and their effect on an input waveform.
5. Interpret solid-state symbolism and organize information (parameters) from manufacturers' specification sheets.

Course Outcome(s):
Analyze transistor operation and applications. 

Objective(s):
1. Discuss transistor biasing, amplification, and circuit configurations.
2. Explain the operational characteristics and applications of different types of transistors.
3. Label the design components for amplifier circuits using various configurations (common base, emitter, and collector).
4. Differentiate between the various classes of amplifiers (Class A, B, AB, C) and their output signals.
5. Discuss the characteristics of operational amplifiers, including high input impedance, low output impedance, and high gain.

Course Outcome(s):
Apply fundamental concepts of solid-state components. 

Objective(s):
1. Apply an understanding of diode characteristics, including forward and reverse biasing, in circuit analysis.
2. Apply knowledge of limiter and clamper circuits to determine output waveforms.
3. Apply the principles of rectifier circuits to understand how alternating current (AC) is converted to pulsating DC.
4. Apply the understanding of transistor operation to identify key parameters and biasing techniques.
5. Determine the output of basic digital logic gates (AND, OR, NAND, NOR) based on given inputs or timing diagrams.
6. Interpret truth tables to understand the input-to-output relationships of logic gates.

Methods of Evaluation:
1. Completion of homework assignment
2. Written and verbal quizzes covering homework and in class demonstrations
3. Demonstration of application of theories and methods
4. Project completion
5. Final exam

Course Content Outline:
1. CONCEPTS

a. Terminology
b. Matter (electron movement)
c. Ohm’s Law
d. PN Junction
e. Biasing
f. Doping methods and materials
g. Process variables
h. Electromagnetics
i. Conductors
j. Overcurrent Protection

k. KVL
l. KCL

m. AC Basic
n. DC Basics
o. Transformation
p. Principles of Amplification
q. Gain
r. Meters types and applications



ISET-2220: Fundamentals of Electronics and Instrumentation 3

s. Work (NEC)
t. Safety (codes)
u. Grounding
v. Line diagrams

w. Troubleshooting
x. Hand tools
y. Principles of Inductance, Capacitance, and Impedence
z. Measurement systems (U.S. Customary & Metric)

aa. Maintenance procedures
2. SKILLS

a. Printed circuit Installation
b. Assembling electronic circuits
c. Calculating component values and power usage
d. Installing Power Supplies
e. Soldering
f. Reading instrumentation (meters)
g. Troubleshooting (fundamentals)
h. Creating troubleshooting flow charts
i. Communication skills
j. Safety rule application

k. Customer Service
l. Interpreting electrical schematics and drawings

m. Interpreting National Electric Code (NEC)
n. Locating additional resources for materials & troubleshooting
o. Interpreting drawings & schematics that are dimensions in U.S customary & metric units.
p. Identifying measuring and hand tools for specific jobs.
q. Mounting Techniques
r. Calibrating Instrumentation

s. Following Maintenance procedures
3. ISSUES

a. Infrastructure
b. Safe installations
c. Repeatability
d. Error Rate
e. Design for future growth
f. Taking concept and applying it
g. Troubleshooting
h. Environmental considerations EPA

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.

Other Required Instructional Policies:

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

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Weekly Schedule

  Topics
Week 1 Explain the Principles of Semiconductor Devices
Week 2 Explain the Principles of Semiconductor Devices
Week 3 Explain the Principles of Semiconductor Devices
Week 4 Explain the Principles of Semiconductor Devices
Week 5 Analyze Electronic Circuits
Week 6 Analyze Electronic Circuits
Week 7 Analyze Electronic Circuits
Week 8 Analyze Electronic Circuits
Week 9 Analyze Transistor Operation and Applications
Week 10 Analyze Transistor Operation and Applications
Week 11 Analyze Transistor Operation and Applications
Week 12 Analyze Transistor Operation and Applications
Week 13 Apply Fundamental Concepts of Solid-State Components
Week 14 Apply Fundamental Concepts of Solid-State Components
Week 15 Apply Fundamental Concepts of Solid-State Components
Week 16 Apply Fundamental Concepts of Solid-State Components

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

Required/Recommended Readings
Gary J. Rockis, Glen A. Mazur. Electrical Motor Controls for Integrated Systems.

Resources for the Instructor
Boylestad R. and Nashelsky, L. Electronic Devices and Circuit Theory. 8th ed. Prentice Hall, Upper Saddle, New Jersey, 2024.

Herrick, Robert. DC/AC Circuits and Electronics. 2nd ed. Thomson Learning Publishing,Clifton Park, NY, 2024.

Rockis, Gary. Solid State Fundamentals. 3nd ed. American Technical Publishers, Homewood, Ill., 2024.

Gary J. Rockis, Glen A. Mazur. Electrical Motor Controls for Integrated Systems. 5th. Orland Park Il: American Technical Publishers, 2024.

Additional Resources for the Instructor
1. Amatrol Software

Top of page 
Key: 2457


