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Course Description:
This is a course in applied logic that encompasses the application of electronic circuits and devices. Computer simulation software is used to design and test digital circuitry prior to the actual construction of circuits and devices.  DC and Digital electrical fundamentals are included. This course is part of the Project Lead the Way curriculum.

Course Objectives:

This course is intended to:

1. Encourage students to pursue technical careers.

2. Teach skills in basic electronics, logical thinking, problem solving, and trouble shooting.

3. Expose students to units conversion, engineering notation, tools, design and troubleshooting techniques and equipment used in the electronics field and to the systematic approach that engineers use to design the electronics.

4. Provide hands-on opportunities to apply knowledge of electrical theory, circuit analysis and digital design to the construction and troubleshooting of circuits. 
5. Introduce number and logic systems and provide common applications of Boolean algebra
6. Present the simulator as a tool for problem solving.
Student Learning Outcomes:
At the successful conclusion of this course the student should be able to:

1. Work safely around low-voltage electricity.

2. Understand and apply the fundamental principles of DC and Digital electrical theory.

3. Design, test and trouble shoot simple series and parallel circuits.  

4. Apply numbering systems and Boolean algebra to the analysis of digital logic.

5. Use common integrated circuits (IC’s) to perform tasks such as counting, timing, latching and to perform logic functions.    

6. Read an IC data sheet to determine the function and to understand the wiring requirements of the device. 

7. Use programmable logic to perform a simple control task.

Length of Course:

120 lecture/lab hours
Grading Method:

Letter Grade (A-F) or Pass/No Pass
Prerequisites:


None, Corequisite HS Algebra I
Required Text:

Digital Electronics Curriculum, Project Lead the Way
Recommended Text:

Digital Fundamentals,  Floyd, T. L. (1997). 6th ed., Prentice 




Hall, Englewood Cliffs, NJ. ISBN 0-13-398488-5

Major Topic Outline:
Unit 1: Electrical Fundamentals

Lesson 1.1 Safety

Lesson 1.2 Electron Theory

Lesson 1.3 Prefixes, Engineering Notation

Lesson 1.4 Resistors

Lesson 1.5 Laws

Lesson 1.6 Capacitance

Lesson 1.7 Analog and Digital Waveforms

Lesson 1.8 Obtaining Data Sheets

Unit 2: Number Systems

Lesson 2.1 Conversions

Unit 3: Gates

Lesson 3.1 Logic Gates

Unit 4: Boolean Algebra

Lesson 4.1 Boolean Expressions

Lesson 4.2 Logic Simplifications

Lesson 4.3 Duality of Logic Functions

Unit 5: Combinational Circuit Design

Lesson 5.1 Paradigm for Combinational Logic Problems

Lesson 5.2 Specific Application MSI Gates

Lesson 5.3 Programmable Logic Devices (PLD)

Unit 6: Adding

Lesson 6.1 Binary Addition

Unit 7: Flip-Flops

Lesson 7.1 Introduction to Sequential Logic

Lesson 7.2 The J-K Flip-Flop

Lesson 7.3 Triggers

Lesson 7.4 Flip-Flop Timing Considerations

Lesson 7.5 Elementary Applications of Flip-Flops

Unit 8: Shift Registers and Counters

Lesson 8.1 Shift Registers
Lesson 8.2 Asynchronous Counters
Lesson 8.3 Synchronous Counters
Unit 9: Families and Specifications

Lesson 9.1 Logic Families
Unit 10: Microprocessors

Lesson 10.1 Microcontrollers

Lesson 10.2 Interfacing with Motors

Unit 11: Student Directed Study Topic

Lesson 11.1 Student Directed Study Topic
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