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Prerequisite:                                   Completion of the First Semester course with a “C” or higher.
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Certification:                                  A+ with additional outside effort and study

Academic Credit:                           ½ Math/semester or ½ Science/semester ( 1 credit max) and  

                                                       math and Science credits cannot be earned concurrently 

Course Description: SECOND SEMESTER

This course integrates extensive hands-on activities with math and interactive computer programs to emphases on the next step of electronics theory and applications. The second semester covers voltage dividers, voltage and current laws, meter loading effects. It also incorporates advance computer troubleshooting skill coupled with enhanced customer relation techniques. Digital electronics is introduced with digital hardware. Students begin to use advanced digital test equipment. Students are introduced to next level topics like buffers and inverters along with digital gates and there function. A basic building block approach is begun with taking past information and now forming complex circuits. The complex circuits involve combination logic and numbering systems. Numbering system enlarge upon on base 10 knowledge to expand student knowledge to binary, octal and hexadecimal conversions.  This course  uses home theater to explore basic A.C. circuits, satellite communications, various wave forms, and audio systems. Robotics are also incorporated and design and fundamental mechanical and electrical practices are utilized in preparing for a robotic competition. Students in this class  also represent KCC in the state wide Skills USA competition. 
	Course Objectives
	Student Competencies/Outcomes

	Unit 1: Voltage Dividers

And Complex D.C. Circuits
	Enabling Competencies:

	
	1.1 Students will be introduced to voltage dividers and use

1.2 Students will learn how to analyze both loaded and unloaded voltage dividers

1.3 Students will study the effect of  voltage dividers in various circuits

1.4 Students will experiment and test via hands on practice loaded and unloaded voltage dividers 

Integration Skills:

1.1 Student will be able to Identify and understand the purpose of a voltage divider circuit

1.2 Students will be able to calculate unknown circuit values in voltage divider circuits using the ratio method.

1.3 Students will use voltage divider circuits in the power supply applications and calculate power supply (voltage) regulation.

1.4 Students will be able to measure voltages in unloaded and loaded voltage divider circuits. Students will demonstrate proper use of a multimeter to verify measurements of voltage divider

1.5 Students will be able to discuss and define loaded and unloaded voltage dividers

1.6 Students will be able to calculate unknown and circuit values in the voltage divider circuit. 

1.7 Student will demonstrate proper use of Multi-meters in measuring voltage divider circuits.



	
Unit 2 Voltage and Current laws

Unit 3 Voltmeter Loading Effects

Advance Computer Troubleshooting

Digital Electronics introduction

Unit 1

Digital Electronics Hardware

Unit 2

Digital Test Equipment

Unit 3

Buffers and Inverters

Unit 4

Digital logic Functions

Unit 5 Nand, Xor, and Nor gates
Combination Logic 

Unit 6

Numbering Systems

Unit 7

Numbering Conversions

Unit 8

Introduction to A.C.

Unit 9

Introduction to Home Theater

And Satellite Systems

Robotics


	Enabling Competencies:

2.1  Students will be introduced to analysis of complex circuits through voltage and current laws.

2.2  Discussion of complex circuits will lead students to identify complex circuits as those which cannot be analyzed by the series parallel circuit rules. 

2.3 Voltage and Current laws are stated and described as general tools to be used in analyzing complex circuits

2.4 Students work through exercise problems on their own to gain experience in using various laws and formulas to solve for unknown values in complex circuits.

Integration Skills:

2.1 Students will state voltage and current laws and explain what each means.

2.2 Analyze a complex circuit and solve unknown quantities of current using various current laws. 

Enabling Competencies:

3.1 Voltage meter loading effects on both digital and analog meters will be examined on the meter as well as the circuit under test. 

3.2 A clear presentation of the volt meter is made with discussion of range and sensitivity

3.3 Equivalent voltmeter  resistance is calculated and problems are introduced to determine error that can be affected by meter loading with analog meters

3.4 Experiments are performed using both digital and analog multi-meters  to show effects of loading on circuits

Integration Skills:

3.1 Students will be able to discuss differences between and analog and digital volt meter

3.2 Student will be able to discuss the range settings of an analog volt meter and the size of the series resistance applied. 

3.3 Students will be able to discuss sensitivity of a voltmeter and its rating in ohms per volt.

3.4 Students will be able to discuss internal resistance of a analog meter 

Enabling Competencies:

1.1 Identify troubleshooting procedures and tools, and how to elicit problem symptoms from customers. Justify asking particular questions in a given scenario.

1.2 Identify the various types of preventive maintenance measures, products and procedures and when and how to use them.

1.3 Identify various safety measures and procedures, and when/how to use them.

Integration Skills:

Work through various real life scenarios to develop and enhanced skill set and proper customer relation skills

· Troubleshooting Example 1.

· A user calls to complain that the computer won’t boot. There is an error about a keyboard problem, and it says to press a key to continue. When he presses the key nothing happens. This is a real example. The problem was an unplugged keyboard.  

· Talk to the user – verify the error. When you boot the computer, you get the error message and the computer won’t complete the boot process. 

· Gather information. The user doesn’t know anything else about the problem. Someone was in earlier moving things around. When he used the computer yesterday, it worked fine. 

· Check for quick fixes. The problem seems to be the keyboard. Always check connections. You notice that the keyboard is unplugged and plug it in. Everything works now. 

· Documentation. Little is required. Simply log the service call to account for your time on the job. 

· Troubleshooting Example 2.

· Users complain that the laser printer is producing crummy looking printouts. The toner cartridge was running out of toner. 

· Talk to the user – verify the error. A user shows you a printout. The center of the printout is light. 

· Gather information. Everyone who has used the printer this morning is complaining about the same problem. It looks like the toner is low. 

· Check for quick fixes. You open the printer, remove the toner cartridge and give it a good shake. Then you print a test page. The quality is better, but not great. Users can print while you get a new cartridge. 

· Documentation. Log the service call to account for your time on the job. Record the need for the new toner cartridge and complete any required supplies paperwork. 

Enabling Competencies:

1.1 Introduction of digital electronics and various applications.

1.2 Discuss areas of digital electronics, satellite communications, digital video, computers, and very complex technological research and development. 

1.3 Discuss some of the building blocks of digital electronics to simply dealing with 1’s and 0’s and developing a framework for complex understanding of principles of digital electronics with logic. 

Integration Skills:

1.1 Students will be able to define the term digital
1.2 Students will be able to describe the types of wave shapes used in digital electronics

1.3 Students will be able to state the differences between positive and negative logic

1.4 Students will be able to describe basic digital gates and how they are used in digital electronics

1.5 Students will be able to describe the advantages and disadvantages of RTL, DTL, TTL, and ECL gates

1.6 Students will through hands on demonstrations and various projects build and identify basic logic. functions

Enabling Competencies:

2.1 Introduce students to integrated circuits 
2.2 Students will learn about various packaging of integrated circuits and types of integration

2.3 Students will learn how to research operations and technical data via data books and technical manuals.

Integration Skills:

2.1 Students will be able to define various integrated circuits

2.2 Students will be able to describe, in basic terms, how  integrated circuits are manufactured 

2.3 Students will be able to identify different types of integrated circuits 

2.4 Students will be able to explain the purpose of integrated  circuit data sheets and technical bulletins

Enabling Competencies:

3.1 Introduce students to various test equipment used in measuring and evaluating digital circuits
3.2 Help students become familiar with various instruments both common and special used in troubleshooting and testing

3.3 Give hands on experience with multimeter, oscilloscope, logic probe, logic analyzer, and logic clip.

3.4 Identify the most common instruments used in diagnosing common problems  logic probes, oscilloscope, and multimeter

3.5 Through the use of experimentation and building projects students will observe various digital signals of high, low and pulse. 

3.6 Students will be directed to identify best type of test equipment to use in measuring certain digital signals 

Integration Skills:

3.1  Students will be able to describe the types of test equipment that is 

       used in digital electronics

3.2  Students will be able to identify types of signal they measure with   

       various test equipment

3.3  Students will be able to describe how to use a logic probe 

3.4  Students will observe signals in a digital circuit using a multimeter 
       oscilloscope, and logic probe

Enabling Competencies:

4.1 Help students to become familiar with the operation of buffers and inverters

4.2 Discuss with class how buffers and inverters are used in digital electronics

4.3 Discuss logic symbols, truth tables, and Boolean expression for buffers and inverters

4.4 Provide hands on applications and experiments to reinforce class discussions.

Integration Skills:

4.1 Students will define the functions of buffers and inverters

4.2 Students will recognize the logic symbol for buffers and inverters

4.3 Students will construct a truth table for buffers and inverters

4.4 Students will state the Boolean expression for buffers and inverters

4.5 Students will measure various input and output signals of digital buffers and inverters

Enabling Competencies:

5.1 Begin the process of building and explaining digital Nand, Xor and Nor gate

5.2 Discuss typical input and output signals of a Nand, Xor and Nor  gate

5.3 Discussions of how truth tables of Nand, Xor and Nor  gates will be derived
5.4 Begin to chart the Boolean expression that relates to a Nand, Xor and Nor  gate

5.5 Hands on experiment that give students opportunity to observe the operation of a Nand, Xor and Nor  gate
Integration Skills:

5.1 Students will define Nand, Xor and Nor  gates function

5.2 Students will describe a discrete components

5.3 Students will recognize the logic symbol for the  Nand, Xor and Nor  gates
5.4 Students will construct a truth tables for the  Nand, Xor and Nor  gates
5.5 Students will describe the  Nand, Xor and Nor  gates timing diagram

5.6 Students will state the Boolean expression for the  Nand, Xor and Nor gates
5.7 Students will have hands on experimentation with measuring and evaluating input and output signals of a  Nand, Xor and Nor gates
Enabling Competencies:

6.1 Ideas learned in units 4 and unit 5 are now applied in unit 6
6.2 Review of the building blocks of logic functions buffers, inverters, Nand, Nor,  Xor and Not. Placing importance of understanding these building blocks of digital circuitry.

6.3 Schematic diagrams are introduced with the formative building blocks of buffers, inverters, Nand, Xor, Nor, Not.
6.4 Gates discussed will now be used to form larger more complex circuitry

6.5 Diagrams will now be drawn to gate level

6.6 Sequencing will now begin as well a circuit flow established

Integration Skills:

6.1 Students will describe how combination circuits are used

6.2 Students will describe why the Nand gate is the universal gate

6.3 Students will recognize Nand gate circuits configured for Not, And, Or, Nor and Xor gates.

Enabling Competencies:

7.1 Introduction of students to different numbering systems that they will encounter in digital electronics

7.2 Terms will be defined common to all numbering systems

7.3 Students will experience in detail binary, decimal, octal and hexadecimal numbering systems
7.4 Laboratory assignments will be given whereby students will experience and observe circuit conditions in digital circuits designed to operate with binary, octal, decimal, and hexadecimal numbering systems 

Integration Skills:

7.1 Students will define terms associated with numbering systems

7.2 Students will determine the radix of the binary, octal, decimal  and hexadecimal numbering systems

7.3 Students will recognize the basic symbols associated with the binary, octal, decimal and hexadecimal numbering systems

7.4 Students will select numbers from the binary, octal, decimal, and hexadecimal numbering systems

7.5 Students will observe the operation of an IC decoder in base 8, 10, and 16 numbering system

7.6 Students will perform hands-on exercises and experiments with binary counters.

Enabling Competencies:

8.1 Discussion will begin with number conversions 1st binary to decimal then octal to decimal and finally hexadecimal to binary
8.2 BCD is introduced or Binary Coded Decimal

8.3 Discussion of types of digital circuits that are required to perform conversions 

8.4 Hands on laboratory experiments for students to observe the operation of number conversion circuits

Integration Skills:

8.1 Students will convert base 10 numbers to binary, octal and hexadecimal

8.2 Students will convert binary, octal and hexadecimal to base 10

8.3 Students will convert base 10 numbers to binary coded decimal

8.4 Students will convert binary coded decimal to decimal

8.5 Students will measure and verify the signals in a decimal to BCD encoder  combination circuit

8.6 Students will build a basic number counter circuit to observe it’s actions. 
Enabling Competencies:
9.1  Students will define terms associated with alternating current,  

       satellite communications, audio and digital television.

9.2  Students will learn to use an oscilloscope and other test
       instruments so they can interrupt various wave forms.

9.3 Students will recognize various symbols associated with A.C. 
       systems .
9.4 Students will study and recognize the relationships of inductors, 
      capacitors and resistance in A. C. systems

9.5 Students will practice good troubleshooting procedures for solving
      A.C. circuit problems.

Integration Skills:

9.1 Students will demonstrate proper use of test equipment to solve
      A.C. circuit problems and determine various values.  Equipment 
      will include oscilloscopes, function generators, audio generators,
      and multi-meters.
9.2 Students will trace and draw schematics that represent hands-on
       projects and compute values for these various circuits.

9.3 Students will define terms and select proper symbols for circuit 
      design.

9.4 Students will demonstrate testing and troubleshooting techniques in
      RL and Rc circuits. 

Enabling Competences:
10.1 Investigate the components necessary to complete a home system.
10.2 Research  fundamentals of sound and light waves and various 
        medium sources.

10.3 Discuss how frequency effects signals and how different signals 
        are used in a theater.

10.4 Research acoustics and their effect on sound waves.

10.5 Read and discuss various video devices and research their
         applications to include HDTV signals.

10.6 Discuss and read the application and setup of various styles of

        home theaters.

10.7 Research fundamentals of satellite operations as they apply to 
         wireless communications. 

10.8 Students will discuss and examine AM radio operations

10.9 Students will become familiar with GPS systems and the operation
        of hand held GPS units.

Integration Skills:

10.1 Students will identify and explain the various components needed  

        to setup and operate a home theater application.

10.2 Students will explain basic characteristics of sound and light 
         waves and how they are transmitted, the mediums used for travel 
         and how they are received.

10.3 Students will identify various frequencies, explain their
         application in a home theater and demonstrate, using an 
         oscilloscope and function generator,  the sine waves for selected
         signals.

10.4 Students will identify and demonstrate various acoustic materials
        and the selection of a “sweet-spot” for sound.

10.5 Students will explain the operational characteristics of various
        monitors and their preferred application.

10.6 Students will demonstrate overall knowledge of a home theater by
        setting up, wiring and operating a selected  Dolby Pro Logic or 5.1
        system.

10.7  Students will demonstrate their understanding of satellite
         operations by setting up a  satellite dish, running necessary wire
         to a monitor and amplifying, capturing and tuning the satellite 
          signal.

10.8 Students will demonstrate soldering techniques, schematic 
         interpretation and communication understanding by building and
         testing a fully functional AM radio

10.9 Students will demonstrate operation of a hand held GPS unit by
        capturing satellites, setting various points and completing a 
         prescribed course that includes local caching. 

Enabling Competencies:

11.1 Research and analyze the basics of robotics, gearing, and control 
         devices.
11.2 Research and design a basic control system and robotic application

11.3 Research and analyze gear ratios.

11.4 Research and analyze the effects of ideal and actual mechanical 
        advantage.

11.5 Read and understand force transformers

11.6 Analyze and compute efficiency in each of the four major energy
         systems.

Integration Skills:

1.1 – 1.5 Students will demonstrate the competencies above by
        designing, testing, and building a robot with an operation control
        system. They will then compete in a major activity called Sumo 
      Wrestling. 

1.6 Students will demonstrate math skills by projecting performance
       values and then comparing them to the actual values after the robot
        is built..









