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MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

   I.  CATALOG DESCRIPTION:
       ET103 Technical Electronics


C-2, P-2, Cr-3.5

       This course investigates the fundamental properties of semiconductor materials and the utilization of these materials in devices such as diodes, bi-polar transistors, field effect transistors, thyristors, and common substrated integrated circuits.  Experiments pertain to various rectifiers, voltage regulators and elementary amplifier circuits.  Emphasis is placed on constructing, troubleshooting, modifying, and repairing those circuits considered fundamental to the operation of electronic equipment.

Prerequisite: 
ET101 Technical Electricity 1 or ET 111 Electrical Systems and
MA105 Technical Mathematics 1

 II.  MATERIALS:
III. STUDENT LEARNING OUTCOMES: 

1. The student will demonstrate a thorough knowledge of electronic circuits.

2. The student will examine the operating principles and applications of diodes.

3. The student will examine the operating principles and applications of transistors.

4. The student will examined the operating principles and applications of operational amplifiers.

5. The student will construct and troubleshoot analog electronic circuits in the laboratory with proper use of test equipment.
6. The student will work as part of a technical team, particularly in the laboratory.

IV.  MAJOR TOPICS:

       1.  Introduction to Semiconductor Devices


A.  The Atomic Structure of Semiconductors


B.  Atomic Bonding


C.  Conduction in Semiconductor Materials


D.  N-Type and P-Type Semiconductors


E.  PN Junctions


F.  Biasing the Diode


G.  Diode Characteristics

       2.  Diodes and Applications


A.  Half-Wave Rectifiers


B.  Full-Wave Rectifiers


C.  Rectifier Filters


D.  Diode Clipping and Clamping Circuits


E.  Zener Diodes


F.  Varactor Diodes


G.  LEDs and Photodiodes


H.  The Diode Data Sheet

       3.  Transistors and Thyristors


A.  Bipolar Junction Transistors (BJTs)


B.  Voltage-Divider Bias


C.  The Bipolar Transistor as an Amplifier


D.  The Bipolar Transistor as a Switch


E.  BJT Parameters and Ratings


F.  The Junction Field-Effect Transistor (JFET)


G.  JFET Characteristics


H.  The Metal-Oxide Semiconductor FET (MOSFET)


 I.   FET Biasing


 J.  Unijunction Transistors (UJTs)


K.  Thyristors


L.  Transistor Packages and Terminal Identification

      4.  Amplifiers and Oscillators


A.  Common-Emitter Amplifiers


B.  Common-Collector Amplifiers


C.  Common-Base Amplifiers


D.  FET Amplifiers


E.  Multistage Amplifiers


F.  Class A Operation


G.  Class B Push-Pull Amplifier Operation


H.  Class C Operation


 I.  Oscillators

       5.  Operational Amplifiers (Op-Amps)


A.  Introduction to Operational Amplifiers


B.  The Differential Amplifier


C.  Op-Amp Data Sheet Parameters


D.  Op-Amp Configurations with Negative Feedback


E.  Effects of Negative Feedback on Op-Amp Impedance

       6.  Basic Applications of Op-Amps


A.  Comparators


B.  Summing Amplifiers


C.  The Integrator and Differentiator


D.  Oscillators


E.  Active Filters




            F.  Voltage Regulators




      Summary of Instructional Units
     Unit


       Title


Suggested # Periods
       1

Introduction to Semiconductor  Devices
    4

       2

Diodes and Applications


    5

       3

Transistors and Thyristors


    5

       4

Amplifiers and Oscillators


    4

       5

Operational Amplifiers (Op-Amps)

    3

       6

Basic Applications of Op-Amps

    3

NOTE:
Six lecture periods reserved for variance in the pace of the course and for in- class testing and review of tested material.  Periodic exams, quizzes, laboratory  reports and a final exam will be the basis of grading.

V.  RECOMMENDED LABORATORY EXPERIMENTS: 

      LAB

SUBJECT



ASSOCIATED LECTURE
        1


Diode Characteristics




1

        2


Rectifier Circuits




2

        3


Diode Clipping and Clamping Circuits

2

        4


Bipolar Transistors




3

        5


Field-Effect Transistors



3

        6


The Common-Emitter Amplifier


4

        7


The Common-Collector Amplifier


4

        8


FET Amplifiers




4

        9


The Push-Pull amplifier



4

       10


Oscillators





4

       11


The Differential Amplifier



5

       12


Op-Amp Characteristics



5

       13


Linear Op-Amp Circuits



5

       14


Oscillators





6 

       15


Active Filters





6

       NOTE:
Laboratory events may be supplemented, as needed, by the instructor.
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