	Unit Overview 

	Content Area: Electronics

	Unit Title: Digital Electronics 

	Target Course/Grade Levels: 10,11,12

	Unit Summary: Basics of digital gates, conversions and design using black box.
Interdisciplinary Connections: Math, Physics, Science, Technology and Engineering
21st Century Themes: 
9.3 Career Awareness, Exploration, and Preparation: All students will apply knowledge about and engage in the process of career awareness, exploration, and preparation in order to navigate the globally competitive work environment of the information age.

9.4 Career and Technical Education: All students who complete a career and technical education program will acquire academic and technical skills for careers in emerging and established professions that lead to technical skill proficiency, credentials, certificates, licenses, and/or degrees.


	Learning Targets

	


	CPI #
	Cumulative Progress Indicator (CPI)

	8.1
	8.1 Educational Technology All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaboratively and to create and communicate knowledge.

	8.2
	8.2 Technology Education, Engineering, and Design All students will develop an understanding of the nature and impact of technology, engineering, technological design, and the designed world, as they relate to the individual, global society, and the environment.

	9.1
	9.1 21st-Century Life & Career Skills All students will demonstrate the creative, critical thinking, collaboration, and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic and organizational cultures.


	Unit Essential Questions:

How do the basic gates work?

What is a Truth Table?
How do we design Combination Circuits?

	Unit Enduring Understandings:
The Basics of Digital Electronics and its important Applications



	Unit Learning Targets

Digital Electronics (DE) is a course of study in applied digital logic. Students will study the application of electronic logic circuits and devices and apply Boolean logic to the solution of problems. Such circuits are found in watches, calculators, video games, computers and thousands of other devices. The use of smart circuits is present in virtually all aspects of our lives and its use is increasing rapidly, making digital electronics an important course of study for a student exploring a career in engineering/engineering technology. Students will test and analyze simple and complex digital circuitry. They will design circuits, export their designs to a printed circuit auto-routing program that generates printed circuit boards, and construct the design using chips and other components.  Students taking this course must be concurrently enrolled in college preparatory mathematics.

 

	Evidence of Learning

	Formative Assessments: 

· Q/A sessions during class time.
· Checklists

· Portfolio

· Classroom tests



	Summative Assessment:
· Daily journal

· Schematic

· Bread boarding

· Black box

· Presentations



	Lesson Timeframes

	Lesson Title:
	Timeframe (hours/days)

	Safety
	5 days (1hours/1day)

	Basic Electron Theory
	5 days (1hours/1day)

	Engineering Notation
	5 days (1hours/1day)

	Resistors
	10 days (1hours/1day)

	Laws
	10 days (1hours/1day)

	Capacitance
	10 days (1hours/1day)

	Analog and digital waveform
	20 days (1hours/1day)

	Number System Conversions
	25 days (1hours/1day)

	Logic Gates
	20 days (1 hours/1 day)

	Boolean Algebra
	10 days (1 hours/1 day)

	Combination Circuit Design
	20 days (1 hours/1 day)

	Adding
	10 days (1 hours/1 day)

	Flip Flops
	10 days (1 hours/1 day)

	Shift Registers and Counters
	10 days (1 hours/1 day)

	Families and specifications
	10 days (1 hours/1 day)

	Microprocessor
	10 days (1 hours/1 day)

	tTeacher Notes: 
Always test the chips before using them in design.

Design this class to be a project based learning environment.


	Lesson Plans

	Lesson Title: Safety

	Timeframe: 5 days (1hours/1day)

	Goals/Objectives:
· Electrical safety
· Equipment safety
· Hand tools safety
· Clothing safety

· Safety procedures

· Material data safety



	Learning Activities:

· DVDs
· Lecture
· Videos
· Internet links
· Computer software
Instructional Strategies:
· Worksheet handouts

· Design using multisym
· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components
· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Design this class to be a project based learning environment.


	


	Lesson Plans

	Lesson Title: Basic Electron Theory

	Timeframe: 5 days (1hours/1day)

	Goals/Objectives:

· Current flow

· Conventional Vs. Electron flow

· DC

· AC
· Structure of Atoms

· Nucleus

· Protons

· Electrons

· Electron Orbit


	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.



	


	Lesson Plans

	Lesson Title: Engineering Notation

	Timeframe: 5 days (1hours/1day)

	Goals/Objectives:

· Mega

· Kilo

· Milli

· Micro

· Micro-micro

· Nano

· Pico



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.



	


	Lesson Plans

	Lesson Title: Resistors

	Timeframe: 10 days (1hours/1day)

	Goals/Objectives:

· Theory

· Units

· Ohms

· Wattage

· Fixed

· Color code

· Measuring resistors

· Variable resistors



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.



	


	Lesson Plans

	Lesson Title: Laws

	Timeframe: 10 days (1hours/1day)

	Goals/Objectives:

· Circuits

· Basic circuit parts

· Source

· Load

· Control

· Conductor

· Schematics

· Series

· Parallel

· Series-Parallel

· Open/closed loop

· Switches

· Single Pole Single Throw

· Single Pole Double Throw

· Push Button Normally Closed

· Push Button Normally Closed

· Short circuit

· Continuity

· Ohm’s Law

· Measuring Voltage

· Measuring Current

· Kirchoff’s Law

· Current

· Voltage

· Voltage

· Series

· Parallel

· Current

· Series

· Parallel

· Resistance

· Series

· Parallel



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Design this class to be a project based learning environment.



	


	Lesson Plans

	Lesson Title: Capacitance

	Timeframe: Ten days (1hours/1day)

	Goals/Objectives:

· Theory
· Reading the value
· Units
· Farads

· Voltage

· Type
· Ceramic

· Electrolytic

· Polarity
· Measuring
· Scope

· Time

· Voltage

· Capacity Checker


	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:



	


	Lesson Plans

	Lesson Title: Analog and Digital Waveforms

	Timeframe: Ten days (1hours/1day)

	Goals/Objectives:

· Reading Waveforms
· Signal generator

· Wave types

· Square

· Sine

· Saw tooth
· Period/Wavelength

· Amplitude

· Rise and Fall time

· Offset

· Pulse Width

· Duty Cycle

· Calculating Frequency

· Logic conditions

· High

· Low

· Multivibrators

· Obtaining Data Sheets

     Internet search



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Design this class to be a project based learning environment.



	


	Lesson Plans

	Lesson Title: Number Systems

	Timeframe: Ten days (1hours/1day)

	Goals/Objectives:

· Conversions
· Binary to Decimal

· Decimal to Binary

· Hexadecimal to Binary

· Binary to hexadecimal

· Hexadecimal to Decimal

· Decimal to Hexadecimal



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.



	


	Lesson Plans

	Lesson Title: Logic Gates

	Timeframe: Ten days (1hours/1day)

	Goals/Objectives:

· Logic Gates
· The Logic Symbols for the AND, OR ,NOT,NAND, NOR Gates

· Reading Pin-out diagram

· Truth Tables

· Boolean Algebra

· Creating multiple input gates



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.



	


	Lesson Plans

	Lesson Title: Boolean Algebra

	Timeframe: Ten days (1hours/1day)

	Goals/Objectives:

· Boolean Expressions
· Boolean Expressions and Truth Table

· Sum of products

· Product of sums

· USimplified Boolean expression and schematics

· Logic Simplification

· Boolean simplification

· DeMorgan’s Theorem

· Karnaugh Map

· Electronic simplification tools

· Using only NOR gates

· Using only NAND gates

      

	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.



	


	Lesson Plans

	Lesson Title: Combinational Circuit Design

	Timeframe: Ten days (1hours/1day)

	Goals/Objectives:

· Combination Logic Problems
· Word Problems

· Truth Table

· Logic from Truth Table

· Simplify Logic equation

· Simulate the Circuit

· Build the circuit

· Troubleshoot

· Programming Logic Devices

· Introduction to PLD

· PLD Programming Software

· PLD Programming Hardware



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.
Discard the ICS if it does not work, do not mix it with others.

	


	Lesson Plans

	Lesson Title: Adding

	Timeframe: Ten days (1hours/1day)

	Goals/Objectives:

· Binary Addition
· Addition and Subtraction

· Exclusive OR and Exclusive NOR functions

· Half Adder design

· Full Adder design

	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.

Discard the ICS if it does not work, do not mix it with others.


	


	Lesson Plans

	Lesson Title: Flip-Flops

	Timeframe: 10 days (1hours/1day)

	Goals/Objectives:

· Sequential Logic
· Latches

· Flip-Flop

· Timing Diagram

· The J-K Flip Flop

· Operation

· Asynchronous Inputs

· Synchronous Inputs

· Triggers

     Positive Edge

     Negative Edge

     Positive-Level Trigger(Latch)

     Negative-Level Trigger(Latch) 

· Considerations

· Setup and Hold Times

· Propagation Delays

· Timing Limitations

· Applications

· Data Storage

· Logic synchronizing

· Clock Division

· Switch Debouncing



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.

Discard the ICS if it does not work, do not mix it with others.


	


	Lesson Plans

	Lesson Title: Shift Registers and counters

	Timeframe: 10 days (1hours/1day)

	Goals/Objectives:

· Shift Registers
· Discrete Shift Register

· Integrated Shift Register

· Asynchronous Counters

· Discrete Ripple Counter

· Discrete Modulus –N Ripple Counter

· Integrated Ripple Counter

· MSI Counter

· Synchronous Counters

· Discrete Up Counter

· Discrete Down Counter

· Discrete Modulus-N synchronous Counter

	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.

Discard the ICS if it does not work, do not mix it with others.


	


	Lesson Plans

	Lesson Title: Families and specifications

	Timeframe: 10 days (1hours/1day)

	Goals/Objectives:

· Logic Families
· CMOS

· TTL

· Interfacing Different Logic Families

· Spec Sheets

· Electronic Sites

· Voltage Levels

· Current Levels

· Fan-out



	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.

Discard the ICS if it does not work, do not mix it with others.


	


	Lesson Plans

	Lesson Title: Microprocessors

	Timeframe:10 days (1hours/1day)

	Goals/Objectives:

· Microcontrollers
· Programming

· Development Tools

· Output to sound

· Output pins

· Limitations
· Input devices

· Analog to Digital

· Interfacing with Motors

· Types of Motors

· AC

· DC

· Stepper

· Interface Devices

· Relays

· H-Bridges

· Optosolators

	Learning Activities:

· DVDs

· Lecture

· Videos

· Internet links

· Computer software
Instructional Strategies:

· Worksheet handouts

· Design using multisym

· Using Black box

· Wiring circuits

· Soldering components in a circuit

	Equipment/Resources Needed:

· Electronic components

· Blackbox

· Computer

· Software-Multisym

· Calculators

· Tools, cutters, pliers, strippers

· Soldering wire, flux , soldering iron

	Lesson Assessment:

· Weekly quizzes

· Project completions

· Oral Q&A evaluation

· Presentations
· Portfolio completion

	Teacher Notes:

Check the performance of the ICS before starting the work.

Discard the ICS if it does not work, do not mix it with others.


	


