Introduction to RF Circuits
EEE 4375 Section RFUG(25513)
Class Periods: M, W, F, 9 period (4:05 am – 4:55 pm)
Location: MCCA 1142
Academic Term: Fall 2025

Instructor:
Name: Yong-Kyu “YK” Yoon
Email Address: ykyoon@ece.uﬂ.edu or yongkyu.yoon@uﬂ.edu
Oﬃce Phone Number: (352) 392-5985
Oﬃce Hours: Tue and Wed 1 – 2 pm, Larsen Hall 225 (or Zoom: uﬂ.zoom.us/j/3523925985)


Teaching Assistant/Peer Mentor/Supervised Teaching Student:
Please contact through the Canvas website
· Hanna Jang, hannajang@uﬂ.edu, BEN 200, TBA
· Alex Wilcher, wilcheralexander@uﬂ.edu, BEN 200, TBA

Course Description
Introductory course on the radio frequency (RF) fundamentals and related circuits with topics of impedance matching, Smith Chart, s-parameters, waveguides, resonators, ﬁlters, active devices and ampliﬁers (3 credit hours)


Course Pre-Requisites / Co-Requisites
EEL 3472 Electromagnetic Fields and Applications and EEL 3308C Electronic Circuits or their equivalent


Course Objectives
To let students understand the basic concepts of RF/microwave parameters, components and circuits, and enable them to design and analyze RF/microwave components and circuits using analytical and numerical means.


Materials and Supply Fees
N/A

Relation to Program Outcomes (ABET):

	Outcome
	Coverage*

	1.	An ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics
	
Medium

	2.	An ability to apply engineering design to produce solutions that meet speciﬁed needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors
	

High

	3.	An ability to communicate eﬀectively with a range of audiences
	Medium

	4.	An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts
	

Medium

	5.	An ability to function eﬀectively on a team whose members together provide leadership, create a collaborative environment, establish goals, plan tasks, and meet objectives
	
Medium

	6.	An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions
	

	7.	An ability to acquire and apply new
knowledge as needed, using appropriate learning strategies
	
Medium


*Coverage is given as high, medium, or low. An empty box indicates that this outcome is not covered or assessed in the course.


Required Textbooks and Software
· Title: Microwave Engineering
· Author: David M. Pozar
· Publication date and edition: 2013, Wiley, 4th Edition
· ISBN number: 0470631554

Recommended Materials

· Title: Microwave and RF Design
· Author: Michael Steer
· Publication date and edition: 2010, Scitech
· ISBN number

Software:
· High Frequency Structure Simulator (HFSS, ANSYS Inc.)
· Designer (ANSYS Inc.)
· ADS (Agilent Inc.)

Required Computer
Recommended Computer Speciﬁcations: https://it.uﬂ.edu/get-help/student-computer-recommendations/
HWCOE Computer Requirements: https://www.eng.uﬂ.edu/students/advising/fall-semester-checklist/computer-requirements/


Course Schedule
Tentative Schedule

	
	Impedance Matching
	Read
	Skim

	8/22
	0. Course Introduction
	1.1,
	1.2-1.9

	8/25
	1. Review of Transmission Lines
	2.1-2.3
	

	8/27
	2. Smith Chart
	2.4-2.7
	

	8/29
	3. Impedance Matching with Lumped Elements
	5.1-5.2
	

	9/1
	Labor Day (No Class)
	5.1-5.2
	5.3

	9/3
	HFSS Tutorial
	
	

	9/5
	HFSS Tutorial
	
	

	9/8
	4. Impedance Matching with Stubs
	5.1-5.2
	5.3

	9/10
	5. Single-section and Multi-section l/4 Matching
	5-4-5.5
	

	9/12
	6. Binomial Broadband Matching (Butterworth)
	5.6
	

	9/15
	7. Chebyshev Broadband Matching
	5.7
	

	9/17
	8. Tapered Lines
	5.8
	5.9



	
	Transmission Lines and Waveguides
	
	

	9/19
	9. Rectangular Waveguide
	3.3
	3.1-3.2

	9/22
	10. Modes and Propagation Behavior
	3.10
	

	9/24
	11. Wall Loss in Rectangular Waveguide
	
	

	9/26
	12. Circular and Ridged Waveguide
	3.4
	

	9/29
	13. Coaxial Cables and Microwave Connectors
	3.5
	

	
10/1
	14. Planar Waveguides (Microstrip, CPW)
T-line calculator
	
3.7-3.8, 3.11
	
3.6

	10/3
	Exam #1
	Closed book
	Formula

	
	S-parameters and S-matrix
	
	

	10/6
	15. Scattering Parameters
	4.1-4.3
	

	10/8
	16. Scattering Matrices and Properties of S-Matrices
	
	

	10/10
	17. Transmission (ABCD) Matrices
	4.4
	

	10/13
	18. Example of S-Matrices
	7.1
	

	
	Couplers
	
	

	10/15
	19. Branch Line Coupler
	7.2
	

	10/17
	Homecoming Day (No class)
	
	

	10/20
	20. Coupled Line Couplers
	7.5, 7.6
	7.4, 7.7

	10/22
	21. The 180° Hybrid, Other Couplers
	7.8
	7.9

	
	Resonators
	
	

	10/24
	22. Series and Parallel Prototype Resonators
	6.1-6.2
	

	10/27
	23. T-line Resonator, Coupling to Resonators
	6.7
	

	10/29
	24. Waveguide Cavity Resonators
	6.3-6.4
	

	10/31
	25. Nonmetallic Resonators
	6.5-6.6
	

	
	Filters
	
	



	11/3
	26. Filter Design Using Insertion Loss Method
	8.3
	8.1-8.2

	11/5
	27. Maximally Flat and Equal Ripple Design
	8.4
	

	11/7
	28. Filter Transformation (Richard’s, Kuroda)
	8.5
	

	11/10
	29. Stepped-Impedance Low Pass Filter
	8.6
	

	
	Active Devices
	
	

	11/12
	30. RF Circuit Background/Concepts
	Handout
	

	11/14
	31. Non-linearity in Circuits
	Handout
	

	11/17
	Exam #2
	Closed book
	Formula

	11/19
	32. Noise, Sensitivity, Dynamic Range
	11.1
	

	11/21
	33. Solid State Transistor based Microwave Ampliﬁer
	11.2
	

	11/24
	Thanksgiving Holiday (No Class)
	
	

	11/26
	Thanksgiving Holiday (No Class)
	
	

	11/28
	Thanksgiving Holiday (No Class)
	
	

	12/1
	34. S-parameter based IMN/OMN Design
	11.3
	

	12/3
	35. Power Gain Deﬁnition and Stability / Review
	11.3
	

	12/5
	Reading Day (No Class)
	
	

	
Final
	Final (Follow school schedule):
Dec. 10, 2025 @ 5:30pm – 7:30pm
	Closed book
	
Formula




Important Dates
<Friday, Oct. 3, 2025>	Exam 1 (4:00 – 5:10pm, MCCA 1142)
<Monday, Nov. 17, 2025>	Exam 2 (4:00 – 5:10pm, MCCA 1142)
<Wednesday, Dec. 10, 2025>	Final Exam (5:30 – 7:30pm, MCCA 1142 – location needs to be conﬁrmed.)

Evaluation of Grades

	Assignment
	Total Points
	Percentage of Final Grade

	Homework Sets
	100 each
	10%

	Design Project
	100 each
	20%

	Exam1
	100
	20%

	Exam2
	100
	20%

	Final Exam
	100
	30%

	
	
	100%


EEE 4375 has computer software based simulation and design homework and a group term project. Term project reports are required.


Grading Policy


	Percent
	Grade
	Grade
Points

	93.4 - 100
	A
	4.00

	90.0 - 93.3
	A-
	3.67

	86.7 - 89.9
	B+
	3.33

	83.4 - 86.6
	B
	3.00

	80.0 - 83.3
	B-
	2.67

	76.7 - 79.9
	C+
	2.33

	73.4 - 76.6
	C
	2.00

	70.0 - 73.3
	C-
	1.67

	66.7 - 69.9
	D+
	1.33

	63.4 - 66.6
	D
	1.00

	60.0 - 63.3
	D-
	0.67



	0 - 59.9
	E
	0.00




Academic Policies & Resources
To support consistent and accessible communication of university-wide student resources, instructors must include this link to academic policies and campus
resources: https://go.uﬂ.edu/syllabuspoliciesLinks to an external site.. Instructor-speciﬁc guidelines for courses must accommodate these policies.


Commitment to a Positive Learning Environment
The Herbert Wertheim College of Engineering values varied perspectives and lived experiences within our community and is committed to supporting the University’s core values.


If you feel like your performance in class is being impacted, please contact your instructor or any of the following:
· Your academic advisor or Undergraduate Coordinator
· HWCOE Human Resources, 352-392-0904, student-support-hr@eng.uﬂ.edu
· Pam Dickrell, Associate Dean of Student Aﬀairs, 352-392-2177, pld@uﬂ.edu
