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Electronics

COURSE:  

Foundations of Electronics
UNIT 10: 

ENGR-FE-10 Series and Parallel
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Annotation: 
This unit prepares students to identify problems, utilize mathematics, diagnose and trouble shoot errors, and make appropriate decisions to determine the best possible solution. This unit focuses on the function and construction of electronic circuits.  Students will gain hands-on experience working with the design and application of electronic circuitry in preparation for a professional career.

Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 Hours
Author: 
Jimmie Fouts
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
ENGR-FE-6.  Students will construct an electronic device as a culminating experience. 

a. Construct Series, Parallel and Series/Parallel circuits. 

b. Simulate test circuits utilizing electronic software. 

c. Design, construct, and test an electronic device from component parts. 

d. Construct an electronic device utilizing a vender kit.

GPS Academic Standards:
MM1P1.  Students will solve problems (using appropriate technology). 
MC3P4.  Students will make connections among mathematical ideas and to other 

disciplines. 

SCSh3.  Students will identify and investigate problems scientifically. 

SCSh4.  Students will use tools and instruments for observing, measuring, and 

manipulation scientific equipment and materials. 

SCSh8.  Students will understand important features of the process of scientific inquiry. 
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Enduring Understandings: 
Upon completion of this Unit, students will be better prepared to identify problems, utilize mathematics to assist in the troubleshooting of problem, and make appropriate decisions to determine the best possible solution. They will gain a better understanding of how electronic circuits function and some of the characteristics of common electronic circuit construction.
Essential Questions: 
· Why are simplified branch circuits utilized to define circuit values in a combination circuit?

· How is software used in designing a circuit to sense movement through a doorway?
· What are the characteristics of a properly constructed solder joint? 
· How might you determine a faulty solder joint?

· What are the essential characteristics of effective electronic circuit construction?

Knowledge from this Unit:  
Students will be able to 

· Identify the components used in circuit construction.
· Apply knowledge of circuit design software.

· Examine a simple schematic diagram.
Skills from this Unit:  
Students will:
· Demonstrate the ability to construct a simple electronic circuit.

· Perform basic soldering operations.

· Design and perform a simulation test of a simple electronic circuit using simulation software.

· Create a simple electronic circuit to meet a specific need.
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Assessment Method Type: 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

x__ Unit test

	x
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

_x_ Journal reflections on concepts, personal experiences and impact on one’s life

_x_ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

x__ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

	
	x__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x_ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	_x_ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
Series, Parallel, and Combination Circuit Unit Exam
Series, Parallel, and Combination Circuit Unit Exam KEY
[image: image5.jpg]% LESSON PLANS





•
LESSON 1: APPLICATION OF SERIES, PARALLEL and COMBINATIION CIRCUITS

1.
Identify the standards. Standards should be posted in the classroom.     
ENGR-FE-6.  Students will construct an electronic device as a culminating experience. 



a. C onstruct Series, Parallel and Series/Parallel circuits. 



b. Simulate test circuits utilizing electronic software. 



c. Design, construct, and test an electronic device from component parts. 



d. Construct an electronic device utilizing a vender kit.

2.
Review Essential Question(s). Post Essential Questions in the classroom. 

· Why are simplified branch circuits utilized to define circuit values in a combination circuit?

· How is software used in designing a circuit to sense movement through a doorway?
· What are the characteristics of a properly constructed solder joint? 
· How might you determine a faulty solder joint?

· What are the essential characteristics of effective electronic circuit construction?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Refer to the Series and Parallel Vocabulary Teacher Reference for definitions.

	Schematic 
	Block Diagram
	Series Circuit

	Parallel Circuit
	Simulation
	Transient

	Bias
	Combination Circuit
	Equivalent Series Resistance

	Equivalent Resistance
	Soldering
	


4.
Interest approach – The activities in the following Lessons will be predominately “hands-on” using various electronic components. The components and activities utilized will be some of the ones that will be used in any future study of electronics. The fact that the activities are “hands-on” will generally be enough to peak student interest. The end result of Lesson 3 and Lesson 4 should be an item that the student can utilize for practical daily use. 
5.     Present the Series Parallel Circuits PowerPoint.   This will provide a review of concepts that should have been acquired before this time. They should then complete the Constructing DC Circuits Lab Activity. 
6.
Summary: 
This lesson reviews the principles supported by Ohm’s Law, Kirchoff’s Voltage and Current Laws, and Watt’s Law. The lab activity is used to reinforce the student knowledge of these concepts. Combination circuits are included in the activity so students can become familiar with circuits containing multiple current paths. The ability to break multiple paths into separate branch networks will ensure more proficiency for the student when analyzing electronic circuitry.
•
LESSON 2:  TEST CIRCUIT DESIGN WITH ELECTRONIC SOFTWARE

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why are simplified branch circuits utilized to define circuit values in a combination circuit?

· How is software used in designing a circuit to sense movement through a doorway?
· What are the characteristics of a properly constructed solder joint? 
· How might you determine a faulty solder joint?

· What are the essential characteristics of effective electronic circuit construction?

2. The instructor should ensure that the applicable software is available and loaded on the student workstations as appropriate for the class size being taught. This lesson is based on the 5Spice Analysis Software. 5Spice has analysis capabilities necessary for experienced circuit designers but is also easy to use. The 5Spice has more “bells and whistles” than standard Spice but remains very student friendly. It is available FREE for use in education. See the Unit Resources section for the applicable download location for the software. 
3. After the program has been loaded to the student workstations, they should follow the directions provided in the 5 Spice Software Activity Sheet. Students will do a electronic CAD drawing and perform a simulated analysis test on the circuit to determine applicable circuit path voltages in the circuit. The basic circuit uses a DC source and a DC bias analysis can be effectively applied. Replacement of the DC source with a signal generator (simulated) will also allow the student to perform frequency response testing (AC analysis). Following this, as appropriate, the instructor may have students explore other circuits and/or continue the design process of a new circuit with specified output requirements.
4. Summary of lesson.
This lesson introduces students to electronic CAD and simulation software. They will use the software to design, draw, and simulate the circuit operation. CAD and simulation software are becoming more and more important in electronic circuit development. They allow the design engineer to be more efficient by saving time and money in the development of new electronic circuits. The software automatically performs most of the arithmetic operations necessary to ensure a successfully designed and operating piece of equipment.

•
LESSON 3:  DESIGN, CONSTRUCT, AND TESTING AN ELECTRONIC DEVICE

1.
Review Essential Questions. Post Essential Questions in the classroom. 
 
· Why are simplified branch circuits utilized to define circuit values in a combination circuit?

· How is software used in designing a circuit to sense movement through a doorway?
· What are the characteristics of a properly constructed solder joint? 
· How might you determine a faulty solder joint?

· What are the essential characteristics of effective electronic circuit construction?

2. There are numerous design possibilities for student beginning to construct and test their own electronic device.  I would recommend keeping the initial process of designing, constructing, and testing an electronic device relatively easy with minimal parts requirements. A device that simulates an everyday device or one that outputs either sound or light is often a good circuit idea. Students should be allowed the use of the simulation software earlier utilized as appropriate. Attached are a few circuit design possibilities in the What to Expect? A Design Challenge Guide. This is not intended as a handout for students but rather an idea sheet for challenging students when given some parts to work with.
3. Summary of Lesson.
This lesson permits students to design, construct, and test their first electronic device. Students will construct the circuit with the available parts provided and perform soldering operations as appropriate.

•
LESSON 4: CONSTRUCT AN ELECTRONIC DEVICE WITH A VENDOR KIT

1. Review Essential Questions. Post Essential Questions in the classroom. 
· Why are simplified branch circuits utilized to define circuit values in a combination circuit?
· How is software used in designing a circuit to sense movement through a doorway?

· What are the characteristics of a properly constructed solder joint? 
· How might you determine a faulty solder joint?
2.
Provide students with a vendor kit. See the Vender Kit Teacher Reference for more details on kit selection. Depending upon the kit selected, students will also require the use of soldering iron (30 watt maximum) and solder (preferably lead-free electronic solder with rosin flux core). 
3. 
Summary of Lesson. Students will use vendor supplied instructions to assemble and test a complete electronic circuit. The circuit that is constructed will be selected by either the student or instructor as appropriate. The lesson provides the opportunity to practice soldering, unsoldering, component placement, testing, and troubleshooting techniques.
•
ATTACHMENTS FOR LESSON PLANS

· Series and Parallel Vocabulary Teacher Reference 
· 5 Spice Software Activity Sheet 

· 5 Spice Software Activity Sheet 
· What to Expect? A Design Challenge Guide
· Vender Kit Teacher Reference
•
NOTES & REFLECTION: 

Teachers should be aware that most of these units do include circuit components that must be available for the students to participate. The unit activities have been designed to utilize a minimum of components while still providing a valuable learning experience. It is suggested that students utilize a breadboard for circuit construction. A listing of potential component suppliers has been provided at the end of this Unit. Most components can be obtained in a bulk quantity for a better pricing than parts that are individually packaged. It is suggested that a 5VDC to 12VDC power source be made available to students for testing their appropriate circuits. A 9V transistor battery is a suitable alternative.

Students should be monitored for proper construction technique and proper usage of test equipment. Circuit construction can be accomplished by students individually or in teams of two as appropriate for the given classroom situation. 

Students should maintain an Engineering Notebook of all activities they accomplish during the Unit. This will serve as a reference source for the culminating activity. The Engineering Notebook should reflect any notes taken, actions performed, lessons learned, things that work or did not work. Difficulties, and successes should also be documented. This should serve as a “diary” of what was “learned” during class.

If you are conducting a part search for particular items, try Octopart! Located at http://octopart.com/partsearch you can conduct your search and locate vendor sources easily and efficiently!
Yenka is also an excellent electronics design and simulation package. There is a Basic Circuit version offered free to schools. There is also a more advanced version for personal student use at home (available to schools for a minimal fee).
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Culminating Unit Performance Task Title: 
Slow Speed Flasher Circuit
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Following the directions provided in the worksheet “Slow Speed Flasher Circuit – A Culminating Activity” construct the circuit in accordance with the schematic. Perform the calculations indicated to verify circuit operation.

Attachments for Culminating Performance Task: 
• 
Slow Speed Flasher Circuit Culminating Activity
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Web Resources:  
•
http://ee.cleversoul.com/news/free-electronic-cad-tools.html
· http://www.discovercircuits.com/
·  http://www.arrl.org/amateur-radio-in-the-classroom
·  http://www.talkingelectronics.com/te_interactive_index.html
·  http://octopart.com/
·  http://www.sentex.ca/~mec1995/gadgets/caps/caps.html
·  http://5spice.com/
· http://www.technologystudent.com/pdfs/elec10.pdf
· http://www.yenka.com/en/Free_stuff_from_Yenka/
Materials & Equipment: 
· Computer with Internet Access

· Soldering Iron

· Solder, Lead-free, Rosin core flux

· Vendor Kit (See Activity 4 Lesson Plan for details)

· Breadboard

· Various Resistors

· 9 v battery or power supply

21st Century Technology Used: Type an “X” in the boxes to indicate 21st century technology used in this lesson. 
	x
	Slide Show Software
	x
	Graphing Software
	
	Audio File(s)

	x
	Interactive Whiteboard
	x
	Calculator
	x
	Graphic Organizer

	
	Student Response System
	x
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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