ARRL Instructor’s Manual for Technician License Courses
Module 7 — Lesson Plan
Types of Radio Circuits

Applicable Chapter: Chapter 3

Study & Lesson Materials:
· The ARRL Ham Radio License Manual (HRLM), Third Edition, pages 2-11 and 2-12, and pages 3-16 through 3-19

Recommended Strategy Elements:
· Handheld power amplifier and preamp module or equipment.
· Demonstrate different filter types with an adjustable audio filter or radio with adjustable passband tuning and notch filter.
· If you did not demonstrate modulation in Module 3, this would be a good second opportunity. See Module 2 for a description of the demonstration.
· Demonstrate selectivity using a radio with several IF filters.

Module Learning Objectives:
At the conclusion of this lesson, students will be able to:
7.1. Explain what a transceiver and a repeater is
	T1F09; T7A02
7.2. Discuss the function of oscillators, amplifiers, filters, mixers, and modulators/demodulators
	T7A03; T7A05; T7A08; T7A10
7.3. Discuss selectivity vs sensitivity
	T7A01; T7A04, T7A11
7.4. Discuss the function of a transverter
	T7A06

	Lesson Topics

	Topic
	Notes

	Explain that a transceiver is a receiver and transmitter in the same piece of equipment.
· Introduce block diagrams
· Explain the function of transmit-receive switches. (T7A02)
· Compare a transceiver to a repeater that can receive and transmit simultaneously. (T1F09)
	PPT Slides 7-2 through 7-4

	Review slides “What Happens During Radio Communication?”
	PPT Slides 7-5 through 7-7

	Introduce a simple CW transmitter and explain each block.
· Oscillator (T7A05)
· Amplifiers in general
· Power amplifier (T7A10)
	PPT Slide 7-8

	Explain what a filter is and the most common types as listed here. 
· Show what a filter does
· High-pass, low-pass
· Band-pass and notch
	PPT Slides 7-9 and 7-10

Demonstrate filters using an audio filter and/or a radio.

	Review modulation. 
· Modulators (T7A08)
· Demodulators reverse the process of modulation to recover the information.
	PPT Slide 7-11
Demonstrate modulation if you have not done so in Module 3.

	Introduce mixers and explain that they produce signals with frequencies that are the sum and difference of the mixer input signal frequencies. (T7A03)
	PPT Slide 7-12

	Introduce receivers and discuss the conversion process very briefly. Explain what direct-conversion and superheterodyne are.
· Sensitivity (T7A01)
· Selectivity (T7A04)
· Explain what a preamplifier is and that it is used between the antenna and receiver. (T7A11)
	PPT Slide 7-13

	Introduce transverters. (T7A06)
	PPT Slide 7-14
Show some examples in advertisements or give specifications of common models.

	Administer quiz based on above questions and debrief, or use progress check below.
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Progress Check

	Question Stem
	PowerPoint Slide

	What type of amateur station simultaneously retransmits the signal of another amateur station on a different channel or channels? (T1F09)
	PPT Slide 7-16

	Which term describes the ability of a receiver to detect the presence of a signal? (T7A01)
	PPT Slide 7-18

	What is a transceiver? (T7A02)
	PPT Slide 7-20

	Which of the following is used to convert a radio signal from one frequency to another? (T7A03)
	PPT Slide 7-22

	Which term describes the ability of a receiver to discriminate between multiple signals? (T7A04)
	PPT Slide 7-24

	What is the name of a circuit that generates a signal of a desired frequency? (T7A05)
	PPT Slide 7-26

	What device takes the output of a low-powered 28 MHz SSB exciter and produces a 222 MHz output signal? (T7A06)
	PPT Slide 7-28

	Which of the following describes combining speech with an RF carrier signal? (T7A08)
	PPT Slide 7-30

	What device increases the low-power output from a handheld transceiver? (T7A10)
	PPT Slide 7-32

	Where is an RF preamplifier installed? (T7A11)
	PPT Slide 7-34]



Suggested Activities & Demonstrations:
· Modulation demonstration using an oscilloscope and transceiver or ARRL Modulation Demonstration Board (see Module 3 for complete description)

Homework Suggestions to Reinforce Lesson Materials:
· Review Module 7 lesson material and test items from The ARRL Ham Radio License Manual (Third Edition) pages 3-16 to 3-19.
· Read about radio wave propagation (HRLM pages 3-1 through 3-5) in preparation for the next lesson.

Question Pool – Questions Applicable to Module 7:
T1F09; T7A01; T7A02; T7A03; T7A04; T7A05; T7A06; T7A08; T7A10; T7A11
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