Electronics and Robotics, CCA 2010-2011

This class will introduce students and electronics and digital logic.  To make the class appropriate for a range of middle and high school students, only basic math will be used as necessary.  The class will be divided into two sections, which should be approximately a semester each.

There is no textbook for this class.  The students will at various times be given handouts or on-line sites to study during the week.  Other homework may involve analyzing schematics, estimating the designs of electronics in the home, modifying circuits from class, and taking tests.  I anticipate homework to range 2-3 hours a week once we get a few weeks into class.  I would expect there to be some students who have a genuine interest to exceed that time in researching additional topics and playing lots of “what-if” games with the project kits.
Part I - Electronics:
Students will acquire a solid understanding of the nature of electricity and how basic electronic devices work.  Students will be encouraged to experiment with the project development kits, and will build several working devices for themselves.
We will also practice skills for analyzing, fixing, and building basic circuits.  The students will be given a set of electronics tools and taught to use them.  Of course, we will also stress the dangers of electricity and safe practices.

Tools Provided:

· Multimeter

· Project board (for designing/testing circuits)

· Components Kit (resistors, wires, LEDs, switches, etc. for project board)

· Soldering Station

· Electronic device kits to be assembled by the students for their own use.  Some projects will be complete, useful devices, while others may be partially completed and left for the student to complete if they so desire.
Topics Covered:

· Voltage
· Direct Current, Electrons

· Switches

· Resistance, Conductors, Insulators

· Batteries

· Flashlight bulbs, LEDs

· Using a Voltmeter

· Batteries in Series, Parallel

· Resistors in Series, Parallel

· Basic Schematic reading

· Designing and testing  projects with electronic project boards
· Soldering

· Building projects with printed circuit boards (PCBs)

· Building Solar Panels for electricity
· Alternating Current (AC)
· Oscilloscopes

· Using magnets to make electricity

· Speakers and electro-magnets
· Understanding Household electricity

· Ground – Why it’s both important and dangerous!
· Musical Instruments

· Those big power blocks that come with all your toys!

Part II - Logic and Robotics

Students will learn to think like a computer (albeit, a little slower!).  We will study logic and see how to make complex machines using only binary logic.  The students will be challenged to look at items they see and use every day, and try to analyze them in terms of logic.


Robotics, while sounding somewhat exotic, is simply the combination of electronics, logic, and mechanics.  We will not focus on mechanics issues, but the students will certainly experience the frustration of watching their robot fall victim to the laws of physics!  The students will enjoy engaging in a series of cooperative and head-to-head challenges using commercial robotics kits. 

At this time, I am researching our robotics options, but it is likely that I will be purchasing several Lego Robotics kits for use in the class.  Trying to “roll-our-own” system will likely be expensive and is fraught with uncertainty.  Lego kits are widely supported by curriculum and tried-and-true ideas, and include easy-to-use logic programming software.  I intend to purchase a kit for every 3 students, and they will be working together in groups.
