Unit Plan
Radio Frequency Interference
Electronics/Robotics and Automation
High School / Year 1 / Arts, A/V Technology & Communications

Unit Profile
Upon completion of this unit, students will demonstrate mastery-level knowledge of radio frequency interference (RFI) and electromagnetic interference (EMI), including their sources, effects on electronic equipment, and methods of elimination. Students will learn how unwanted electromagnetic energy can disrupt the operation of electronic circuits and communication systems, and will apply practical techniques for shielding, filtering, and grounding to mitigate interference. Understanding RFI and EMI is essential for electronics technicians who must ensure that assembled systems operate reliably and comply with FCC regulations.
Total Hours: 5
ELA Hours: 2
Math Hours: 3
Science Hours: 2
Essential Questions
1. What is radio frequency interference (RFI) and how does it affect electronic systems?
1. What is electromagnetic interference (EMI) and how does it differ from RFI?
1. What are the common sources of RFI and EMI in electronics environments?
1. What methods can be used to eliminate or reduce interference in electronic systems?
1. Why must electronic equipment comply with FCC emissions standards?
Content
1. Sources of RFI and EMI: Common sources of electromagnetic interference (motors, switching power supplies, fluorescent lighting, radio transmitters, digital circuits, power lines); conducted vs. radiated interference; understanding the electromagnetic spectrum as it relates to interference; how interference couples into circuits (capacitive, inductive, and radiated coupling)
1. Effects of Interference: Signal degradation and noise in electronic circuits; disruption of digital communication and data integrity; audio and video interference; interference with sensitive measurement equipment; impact on computer system performance
1. Methods of Elimination: Shielding techniques (Faraday cages, shielded cables, enclosure design); filtering (EMI filters on power lines, ferrite beads and cores, bypass capacitors); proper grounding techniques (star grounding, ground planes); cable management and routing to minimize interference; using twisted pair cables to reduce inductive coupling; FCC compliance requirements and testing
1. Measurement and Identification: Identifying interference through observation and testing; using equipment to locate interference sources; systematic troubleshooting approaches for interference problems; documenting and resolving interference issues
Academic Skills
Mathematics:
1. Construct graphic presentations to illustrate RFI/EMI elimination strategies
1. Apply algebraic concepts to calculate filter component values
1. Select and use measurement tools to quantify interference levels
1. Calculate frequency and wavelength relationships for interference analysis
English Language Arts:
1. Read and interpret textbook and reference material on RFI and EMI
1. Write technical reports documenting interference problems and solutions
1. Explain interference concepts and mitigation strategies using proper terminology
Science:
1. Understand the electromagnetic spectrum and how electromagnetic waves propagate
1. Apply principles of electromagnetic shielding and filtering
1. Understand how capacitors and inductors function as filters for unwanted frequencies
1. Recognize the relationship between frequency, wavelength, and energy in electromagnetic radiation
CTE Skills
1. Identify common sources of RFI and EMI in electronics work environments
1. Differentiate between conducted and radiated interference
1. Apply shielding techniques to reduce electromagnetic interference
1. Select and install appropriate EMI filters and ferrite components
1. Implement proper grounding techniques to minimize interference
1. Route cables to reduce interference coupling
1. Troubleshoot interference problems using systematic approaches
1. Understand FCC compliance requirements for electronic equipment
Standards & Indicators
NY: NGLS: English Language Arts (2017)
**NY: Grades 11-12**
1. 11-12R1: Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text.
1. 11-12R4: Determine the meaning of words and phrases as they are used in a text, including technical meanings.
NY: NGLS: Literacy in History/Social Studies, Science, and Technical Subjects (2017)
**NY: Grades 11-12**
1. RST 1: Cite specific textual evidence to support analysis of science and technical texts, charts, and diagrams.
1. RST 4: Determine the meaning of symbols, key terms, and content-specific words in scientific or technical sources.
1. WHST 2: Write informative/explanatory texts, including the narration of technical processes.
NY: NGLS: Mathematics (2019)
1. AI-N.Q.1: Select quantities and use units as a way to interpret and guide the solution of multi-step problems.
1. AI-N.Q.3: Choose a level of accuracy appropriate to limitations on measurement.
1. AI-A.CED.1: Create equations and inequalities in one variable to represent a real-world context.
NY: SLS: Science Performance Expectations (2018)
**NY: HS Physical Sciences**
1. HS-PS4-5: Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.
1. HS-PS4-1: Use mathematical representations to support a claim regarding relationships among the frequency, wavelength, and speed of waves traveling in various media.
NY: Career Development and Occupational Studies
**NY: Commencement**
1. Standard 3a — Universal Foundation Skills: Basic Skills — Read, write, listen, speak, and perform arithmetical and mathematical functions.
1. Standard 3a — Universal Foundation Skills: Thinking Skills — Demonstrate the ability to organize and process information and apply skills in new ways.
Assessments
Activities / Strategies
ELA
1. Students will read reference materials on RFI and EMI and summarize the key differences between conducted and radiated interference
1. Students will write a technical report documenting a simulated interference troubleshooting scenario, including problem identification, root cause analysis, and recommended solutions
MATH
1. Students will construct a graphical presentation illustrating the electromagnetic spectrum and identifying frequency ranges associated with common interference sources
1. Students will calculate the relationship between frequency and wavelength for common interference frequencies
1. Students will select appropriate filter component values (capacitance) for given interference scenarios
SCIENCE
1. Students will demonstrate how a Faraday cage blocks electromagnetic interference using a simple shielding experiment (e.g., wrapping a radio receiver in aluminum foil or metal mesh)
1. Students will observe the effect of ferrite beads on reducing conducted interference on a cable
1. Students will identify interference sources in the lab environment and propose appropriate mitigation strategies
Resources
1. A+ Certification textbook
1. Ferrite beads and ferrite cores (assorted sizes)
1. Shielded and unshielded cable samples for comparison
1. EMI filter modules and bypass capacitors
1. Aluminum foil and metal mesh for shielding demonstrations
1. AM/FM radio receiver for interference demonstration
1. Electromagnetic spectrum reference charts
1. FCC Part 15 regulations summary
1. Occupational Skill Standards — EIA/EIF: IIE.24, IIE.25, IIE.26, III.26, III.27
1. A+ Core Hardware Examination Objectives 6.1, 6.2, 6.3
