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Board of Trustees:
May 2023

Academic Term:
Fall 2025

Subject Code
EET - Electrical/Electronic Engineer

Course Number:
2170

Title:
Signal Analysis

Catalog Description:

Introduces bandwidth, frequency response, noise, modulation, spectrum analysis and distortion and how they apply to design,
troubleshooting and circuit operation of audio and radio frequency circuits.

Credit Hour(s):
3

Lecture Hour(s):
2

Lab Hour(s):

2

Requisites

Prerequisite and Corequisite
EET-1210 AC Electric Circuits.

Outcomes
Course Outcome(s):

Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design, test and/or
troubleshoot electronic equipment.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Objective(s):

1. Use the spectrum analyzer to measure signals and their sidebands.

2. Calculate and measure signals using dB, dBm and dBV.

3. Analyze natural sources of interference.

4. Construct an electronic project that requires soldering and then test the project using instrumentation.

5. Measure fiber optic power and explain the operation of laser and Light Emitting diode sources and avalanche diodes and photo
diodes as related to optical transmissions.

6. Explain losses that can occur in a fiber optic network.

7. Use a distortion analyzer to measure distortion in a periodic signal.

8. Measure rise and fall time.

9. Measure and explain sidebands and their effect on bandwidth.

10. Measure bandwidth requirements for common modulation schemes like amplitude modulation (AM), frequency modulation (FM),
quadrature AM (QAM), (sine x)/x.

11. Explain bandwidth requirements from BODE plots.

12. Measure signal to noise ratio.

13. Explain Fourier Transforms at a basic level.



2 EET-2170: Signal Analysis

14. Discuss laws governing emission, for example, Federal Communications Commission (FCC) Part 47, FCC Part 15, and
communication laws regarding connection to a telephone line and radiation from electronic equipment, respectively.

Course Outcome(s):
Analyze the sources of interference and its effects on analog and digital circuits.

Essential Learning Outcome Mapping:

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):
1. Analyze man-made sources of interference.

2. Handling interference in a digital environment that produces errors: ignore errors, retransmit data pactet or correct errors using
forward error correction.

Course Outcome(s):
Write a professional report with regard to the course project.

Essential Learning Outcome Mapping:

Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary
conventions that reflect clarity, organization, and editing skills.

Objective(s):

1. Create and import schematics that relate to the class project.

2. Create and import graphs that relate to the class project.

3. Use spelling and grammar checking features of the word processing software used to create report.

4. Demonstrate proficient report writing by using the formal lab report document provided by the instructor.

Methods of Evaluation:

1. Tests

2. Homework

3. Quizzes

4. Lab assignments

5. Projects (formal reports)

Course Content Outline:
1. Concepts
a. AC Circuits theorems
. Signal Distortion
. Distortion analyzers
. Spectrum analyzers
. Bandwidth
. Frequency response
. Fiber optic technology

. Noise
i. Minimizing effects in analog circuits

ii. Handling effects in digital circuits
1. Ignoring bit errors

2. Requesting retransmission
3. Forward error correction
i. FCC rules and regulations

2. Skills
a. Use unfamiliar test equipment like distortion analyzers, spectrum analyzers, dB meters, etc.

b. Use familiar test equipment in new ways like measuring rise and fall time, etc.
c¢. Using computer programs like software simulation, spread sheet, etc., to assist in design and troubleshooting
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. Measure rise and fall time

. Measure sidebands

. Measure bandwidth

. Measure signal to noise ratio
. Measure aspects of signals
Soldering

Periodic and non-periodic signals

Periodic non-sine signals decompose into a series of sine signals
Relationship between fundamental and harmonics

Distortion as a desired effect (modulation)

Distortion as an undesired effect

Rate of change in an AC signal

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

Weekly Schedule

Topics
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Week 1

Week 2

Week 3

Lecture: Signal analysis basics, rise-and-fall time, effect on maximum signal
transmission speed.
Lab 1: Oscilloscope Operation and Use

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.
Objective 8. Measure rise and fall time.

Lecture: Total Harmonic Distortion and frequency domain with FFT to visualize
Lab 2: FFT and Total Harmonic Distortion

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.

Objective 7. Use a distortion analyzer to measure distortion in a periodic signal.

Objective 13. Explain Fourier Transforms at a basic level.

Lecture: AM and FM creation via Keysight signal generators. dB and dBm and dBu.
Lab 3: Spectral Analysis, Frequency Modulation (FM) and Amplitude Modulation (AM)

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.

Objective 14. Discuss laws governing emission, for example, Federal Communications Commission (FCC) Part 47, FCC
Part 15, and communication laws regarding connection to a telephone line and radiation from electronic equipment,
respectively.


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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Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Lecture: Oscillators used in AM and FM transmitters and recievers.
Lab 4: Create Oscillators for Signal Generation

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.
Objective 3. Analyze natural sources of interference.

Lecture: Series Resonance and Q Factor
Lab 5: Low-Pass Filter and Series Resonance with Determining Q

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.
Objective 2. Calculate and measure signals using dB, dBm and dBV.

Lecture: Coax cables, EMI, RFI, shielding, and reflections
Lab 6: Metallic Cable Transmission Lines, Reflections

Outcome: Analyze the sources of interference and its effects on analog and digital circuits.
Objective 1. Analyze man-made sources of interference.

Lecture: Bode Plots, attenuation, passbands
Lab 7: Construction Project with Formal Report on Shelving Filter

Outcome: Write a professional report with regard to the course project.

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.

Objective 4. Construct an electronic project that requires soldering and then test the project using instrumentation.

Lecture: Slew Rate, Gain Bandwidth Product (GBP), and bandwidth effects of GDP
Lab 8: Op Amp Slew Rate and GBP

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.
Objective 11. Explain bandwidth requirements from BODE plots.

Lecture: Solar Cells, Photocells, phototransistors, entrance angles
Lab 9: Eye Diagram and Optic Circuit

Outcome: Analyze the sources of interference and its effects on analog and digital circuits.

Objective 1. Analyze man-made sources of interference.

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.

Objective 5. Measure fiber optic power and explain the operation of laser and Light Emitting diode sources and
avalanche diodes and photo diodes as related to optical transmissions.

Lecture: Digital signal encoding due to noise constraints
Lab 10: Tuned Circuit with Parallel Resonance

Outcome: Analyze the sources of interference and its effects on analog and digital circuits.
Objective 1. Analyze man-made sources of interference.

Lecture: AM Transmission, FM Transmission
Lab 11: AM Transmitter

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.
Objective 13. Explain Fourier Transforms at a basic level.

Lecture: FM Detection, Phase Locked Loops
Lab 12: Phase Locked Loops

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.
Objective 1. Use the spectrum analyzer to measure signals and their sidebands.
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Week 13 Lecture: Transmission lines and Reflections, Ethernet Cables, Manchester Encoding
Lab 13: Ethernet Cables with Unshielded Twisted Pair vs. coax cable

Outcome: Analyze the sources of interference and its effects on analog and digital circuits.
Objective 2. Handling interference in a digital environment that produces errors: ignore errors, retransmit data packet or
correct errors using forward error correction.

Week 14  Pseudorandom Signal Frequency Alteration for Spread Spectrum
Signal Encoding Methods

Lecture: Pseudorandom Signal Frequency Alteration for Spread Spectrum, Signal Encoding Methods
Lab 14: FM Transmission

Outcome: Use electronic test equipment like distortion analyzers, network analyzers, spectrum analyzers, etc., to design,
test and/or troubleshoot electronic equipment.

Objective 10. Measure bandwidth requirements for common modulation schemes like amplitude modulation (AM),
frequency modulation (FM), quadrature AM (QAM), (sine x)/x.

Week 15  Combine AM, FM, Angle Modulation, and Spread Spectrum Concepts
Lab: Complete any unfinished labs.

Outcome: Analyze the sources of interference and its effects on analog and digital circuits.
Objective 2. Handling interference in a digital environment that produces errors: ignore errors, retransmit data packet or
correct errors using forward error correction.

Week 16  Final Exam
The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Louis E. Frenzel. Principles of Electronic Communication Systems.

Russ White. "Chapter 7: Wired Networks and Chapter 8: Wireless Networks" Cisco Certified Support Technician CCST Networking
100-150.

Resources for the Instructor
Wayne Tomasi. Advanced Electronic Communications Systems. 5th edition,. Prentice Hall, 2005.

Stallings. Data and Computer Communication. 10th edition,. Pearson, 2014.

Junyi Li, Xinz, Hou, Ragiv, Larola. OFDMA Mobile Broadband Communications. 1st edition,. Cambridge University, 2013.

Granburg. Handbook of Digital Techniques for High Speed Design. 1st edition,. Pearson, 2014.

Ziemer, Tranter. Principals of Communications: Systems, Modulation and Noise. 7st edition,. Wiley, 2013.

Pischella, Le Ruyet. Digital Communications 2: Digital Modulation. 1st edition,. Wiley, 2015.

Bandin. Wireless Transceiver Architecture: Bridging RF and Digital Communications. 1st edition,. Wiley, 2014.

Louis E. Frenzel. Principles of Electronic Communication Systems. Fourth. New York, NY: McGraw-Hill Education, 2016.
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Russ White. "Chapter 7: Wired Networks and Chapter 8: Wireless Networks" Cisco Certified Support Technician CCST Networking
100-150. First. Indianapolis, Indiania: Cisco Press, 2023.

Additional Resources for the Instructor
Oscilloscope/spectrum analyzer users manual.
Distortion analyzer users manual.

Internet research
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