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Solid State Fundamentals 

ETC 103, EET 105, ILT 162



COURSE DESCRIPTION  

This course provides instruction in basic solid state theory beginning with atomic structure and including devices such as diodes, bipolar transistors, field effect transistors, amplifiers, thyristors, operational amplifiers, oscillator and power supply circuits. Emphasis is placed on the practical application of solid-state devices, proper biasing and amplifier circuit analysis and the use of test equipment to diagnose, troubleshoot and repair typical solid-state device circuits. This course also provides the opportunity for students to apply the solid-state principles and theories learned in class in the laboratory setting.  Emphasis is placed on the practical application of solid-state devices, proper biasing and amplifier circuit analysis and the use of test equipment to diagnose, troubleshoot and repair typical solid-state device circuits. This is a CORE course. Supports CIP Codes: 15.0303, 47.0105
CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)  
Theory

1 credit hour

Lab


2 credit hours

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
Determined by college unless stated otherwise.

CO-REQUISITE COURSES 
Determined by college unless stated otherwise.

INSTRUCTIONAL NOTE:  Foundational academic skills in General Math such as integers, percents, ratio and proportions, metric system and linear equations and Technical Writing such as research, organization, composition, documentation, and report presentation are used throughout this discipline.
INDUSTRY COMPETENCIES
· Use a multimeter

· Diagnose circuits containing solid-state devices

· General tool use

· General Safety

· Interpret schematics

· Draw schematics

· Repair circuits containing solid-state devices

· Troubleshoot circuits containing solid-state devices

· Use an oscilloscope

GENERAL INSTRUCTIONAL OBJECTIVES  

The cognitive objective for this course is for each student to comprehend foundational knowledge of electronic processes in an industrial environment.

The performance objective of this course is for each student to apply foundational knowledge of electronics encountered in a classroom simulated industrial environment.

INDUSTRY COMPETENCIES/STUDENT PERFORMANCE

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	MODULE A – FOUNDATIONS OF SOLID STATESOLID STATE

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Diagnose solid-state devices


	Given test equipment, circuits containing solid-state circuit devices, and the knowledge learned in class, diagnose the circuit and identify 90% of the requirements correctly.

	Troubleshoot solid-state devices
	Given circuits containing solid state devices, a troubleshooting process, test equipment, and knowledge learned in class, analyze the amplifier and correctly identify the malfunction.

Given and linear integrated circuits, test equipment, and knowledge learned in class, troubleshoot the circuit and correctly identify the malfunction. 

Given thyristors, test equipment, and knowledge learned in class, troubleshoot the circuit and correctly identify the fault.

Given a regulated power supply, test equipment, and knowledge learned in class, troubleshoot the unit and correctly identify the malfunction.  

	Draw schematics
	Given the knowledge learned in class, paper and pencil, draw schematics of circuits containing solid-state devices.

	Repair solid-state devices
	Given a malfunctioning amplifier circuit with a known fault, wires, and circuit materials, repair an amplifier circuit then test the circuit for proper operation. 

Given an operational amplifier and test equipment, test for proper operation.

	Interpret schematics
	Given a schematic of a circuit containing solid state devices and the knowledge learned in class, identify the component symbols with 90% accuracy.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain the safety hazards associated with an electrical environment

· Define a semiconductor 

· Identify different types of semiconductor materials

· Explain the function of semiconductors

· Identify types of rectifier circuits

· Explain the function of each type of rectifier circuit

· Explain the operation of each type of rectifier circuit

· Analyze each type of rectifier circuit

· Define a basic diode

· Identify different types of diodes

· Explain basic operation of diodes

· Analyze operation of basic diodes using approximations

· Explain operation of basic diode circuits

· Analyze the operation of transistors using approximations

· Explain basic transistor circuits using network theorems

· Name the two basic functions of amplifiers

· Identify three basic amplifier configurations

· Describe the different characteristics of each amplifier

· Identify biasing arrangements for each amp

· Explain why amplifiers require stabilization

· Describe how amplifier stabilization is accomplished

· State the four classes of operation that amplifiers use

· Describe the four different coupling methods

· State the advantages and disadvantages of different coupling methods

· Identify the schematic symbol of an operational amplifier 

· Describe the operation of inverting and non-inverting amplifiers 

· Determine gain and impedance for an inverting amplifier

· Determine gain and impedance for a non-inverting amplifier

· List the general requirements of an oscillator

· Describe the general operation of oscillators

· Describe the difference between a crystal wafer by itself and a crystal mounted in its metal casing

· Describe how a crystal can enhance the frequency stability of an oscillator


· Describe the operation of several wave-shaping circuits

· Describe the operation of Astable, Monostable and Bistable Multivibrators


· Summarize the process of fabricating a circuit containing solid-state device

· Summarize the process of repairing a circuit containing solid-state device

· Summarize the process of troubleshooting of circuit containing solid-state 


devices


· Summarize the process of diagnosing solid state devices

· Identify the different types of transistors

· Explain the operations of different types of transistors

· Explain the operation of common emitter amplifiers
 


COURSE CONTENT OUTLINE

MOUDLE A FOUNDATIONS OF SOLID STATE

· Safety

· Introduction 
· Semiconductors

· Junction diodes

· Zener diodes

· Special purpose diodes

· Bipolar transistors

· Field effect transistors

· Control devices

· Light sensitive devices

· Optoelectronic circuits

· Amplifiers

· Thyristors

RECOMMENDED METHODS OF EVALUATION:  The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module.  Instructors should develop a minimum of 1-3 test questions per Knowledge Level of Learning, 2-4 test questions per Comprehension Level of Learning, and 5-6 questions per Application Level Learning.   Instructors should use the following test item types for each level of learning:

Knowledge:  Multiple Choice, Alternative Response test items (true/false or yes/no) 

Comprehension:  Multiple Choice, Short answer

Application: Multiple Choice, Short Answer Exercises

The table of specifications also identifies the number of criterion objectives per module (Psychomotor).  The instructor should ensure each student meets the performance and standards published in each objective.  

TABLE OF SPECIFICATIONS

	Domain of Learning/

Content
	Cognitive Domain
	Total Cognitive
	Total Performance

	
	Knowledge
	Comprehension
	Application
	
	

	MODULE A
	14
	24
	6
	44
	8
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