Course Syllabus:  Digital Electronics
Course # 605200HW

1 Unit

Course Description: This Digital Electronics course is part of the Project Lead The Way initiative to bring engineering courses to high schools.  Digital Electronics is an in-depth study of digital circuits and their components, including logic gates, flip-flops, shift registers and microprocessors.  Combinational and sequential circuit design is also covered.  This course is very similar to introductory electronics courses offered at the college level.
Instructional Philosophy: All Wando High School engineering courses have the same instructional philosophy – students learn better when they are engaged in real-world learning opportunities that are relevant to their lives or interests. The intent of the program is to make math and science relevant for students interested in engineering by engaging them in hands-on, real-world projects related to the field of engineering. 
The instructional strategy used is called activity, project, and problem based learning, or APPB learning.  Activities are a method of instruction that involve directed teaching of a particular process or procedure. Project based learning is a comprehensive approach to instruction that presents a project or relevant activity that enables students to synthesize knowledge and to individually resolve problems in a curricular context.  Problem based learning is both a curriculum organizer and an instructional strategy that presents a problem, which is relevant and related to the context, where students are the stakeholders.  Students synthesize and construct knowledge to help them actively grapple with the complexities of the problem and develop strategies to direct their own learning.  When students experience a problem in context, they are more likely to make connections and thus see the value in what they are learning.

Research shows that schools practicing APPB learning experience an increase in student motivation, an increase in cooperative learning skills and higher order thinking, and an improvement in student achievement. 
Power Standards and Course Goals: Students enrolled in the Aerospace Engineering course will demonstrate attainment of the Accreditation Board for Engineering and Technology Standards (ABET) requirements at the basic educational level for entry into college engineering coursework.  These standards include the following.

The student will:
A.  apply knowledge of mathematics, science, and engineering

B.  design and conduct experiments, as well as analyze and interpret data

C.  design a system, component, or process to meet desired needs within  realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

D.  function on multi-disciplinary teams

E.  identifies, formulate, and solve engineering problems

F.  determine professional and ethical responsibility

G.  communicate effectively

H.  research and analyze the impact of engineering solutions in a global, economic, environmental, and societal context 

I.    recognize the need for, and an ability to engage in life-long learning

J.   use the techniques, skills, and modern engineering tools necessary for engineering practice
Tardies, make up work and phones:

Tardy Policy
Each student will be issued a Tardy Card to wear along with their school ID. When a student is tardy and arrives at the classroom door, they will present their tardy card to the teacher in order to be punched. Students will have numbers 1-4 on the tardy card. The teacher will punch a hole on the lowest available number #1-3 when tardy. Once #4 gets punched on the Tardy card, your card will be taken up by the teacher and consequences will begin starting at the 5th Tardy. STUDENTS WILL BE ISSUED NEW TARDY CARDS EACH NINE WEEKS. If the student does not have a tardy card, you must report to the nearest check-in station to receive a tardy slip to class. 
Moral of the story: You will not be allowed in the classroom until you either produce your tardy card or a tardy slip or better idea, BE ON TIME FOR CLASS!
Make up Work Policy
All students who are absent, regardless of the reason, are required to make up work missed.
Students who know in advance that they will be absent must check with their teachers to determine what assignments could be completed early. This applies to all school-sponsored activities.
Upon returning from an absence, the student is responsible to initiate immediate action to make up missed work.* The teacher will decide the day and time when work will be made up within five (5) days; failure to meet a teacher-imposed deadline is grounds for awarding no credit for missed work unless the teacher agrees to a change before the fact or unless a bona fide emergency exists.
* Pre-scheduled tests must be made up on the date of return unless arranged with the teacher before-hand. Long-term assignments are due on the original due date; teachers may assign a late-penalty to any long-term assignment not submitted by the original due date.
In the event of a dispute over make-up rights, appeals should be directed to an Associate Principal. 
Phones

Classroom policy for phones is that they are allowed as long as their use is reasonable (defined the first day of class) and are not a distraction.

Course Outline:
Unit 1: Foundations in Electronics

· Introduction to safety, electricity, and components 

· Introduction to common analog and digital circuit designs and applications 

Unit 2: Combinational Logic

· Designing AOI combinational logic circuits 

· Alternative Design: Universal gates and K-mapping 

· Specific combinational logic designs 

· Introduction to PLD design and circuit prototyping on a PLD 

Unit 3: Sequential Logic

· Sequential logic circuit design 

· D flip-flops, J/K flip-flops, and flip-flop applications 

· Asynchronous counters 

· Counter design SSI, MSI, and MOD asynchronous counters 

· Synchronous counters 

· Counter design SSI, MSI, and MOD synchronous counters 

Unit 4: Controlling Real World Systems

· Introduction to state machines 

· Introduction to sensors, motors, and state machine design 

· Introduction to microcontrollers 
REQUIRED MATERIALS
- 3 ring binder (2 inches wide) with transparent front sleeve

- 5 divider tabs

- 50 document protectors

- mechanical pencil, 5-7mm

- minimum 1GB flash drive

Grading Practices:
The student’s grade will be determined using a point system.  Each graded assignment will be given a point value based on the class time spent on the assignment and/or the importance of the assignment.  Also, during major projects, students may receive a daily grade based on a part of the project.  The student’s overall grade will be calculated by dividing the total points earned by the total number of points which could be earned and converting to a percentage.

Engineering Department policy dictates:

· Students are not allowed to re-take an assignment for a higher grade, unless the teacher decides to re-administer the assignment to the entire class. 

· Each student is required to take an end-of-course final exam (no exemptions) which will count 20 percent of the course grade.

· Late work will be assessed a one letter grade per day penalty, subject to mitigating circumstances agreed upon by the teacher.

· A student will receive 33% of the credit for major assignments and projects that are not turned in for grading. (The 33% rule will automatically apply after five days.)  Daily work will be assigned a grade of zero after five days.

Grading Scale:
A = 100-90,   B = 89-80,   C = 79-70,   D = 69-60,   F = 59-0.

Major Course Assessments and Projects:  Many assessments will be given over the semester.  However, the major course projects and problems are:

Unit 1:  Troubleshooting series and parallel circuits
Unit 2:  Date of Birth Problem
Unit 3:  “Now Serving” Display Problem
Unit 4:  Arduino Design Problem
Each student will keep an Engineer’s Notebook and a Portfolio of best work which will be assessed periodically throughout the course.  A nationally administered final exam, written by Project Lead the Way, will be used to assess cumulative learning.
Extra Help Opportunities: 7:45 - 8:20 a.m. daily except Wednesday
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