Assignment 3: Arduino i/o
Part I: download Arduino software and get your first program (“Blink”) to run:

1. Go to http://arduino.cc/en/Guide/HomePage and follow instructions for the Arduino Uno. Three caveats:

a. Note that in the windows installation it says it will appear under “COM” in the device manager, but in real life it may be under “Other Devices” rather than COM.  Don’t worry about that, just do what it says (Right click on "Arduino" and choose the "Update Driver Software" option).
b. Note that in the windows installation it says that you simply navigate to the "Drivers" folder of the Arduino Software download. But Windows may not recognize which file you want. So copy the ArduinoUNO.inf file, paste it in a folder you create (eg “unodriver” at the same level as the driver folder) and navigate the window to that folder. Windows will finish up the driver installation from there. It should then appear in the device manager under COM. 
c. Beware that the number the com post gives itself in the Device Manager is not necessarily the actual port number. The only reliable way to get the port number is to use the method in step#8 “Select your serial port” at http://arduino.cc/en/Guide/Windows#toc4 (which is just to disconnect the board and see which port disappears).
Part II – playing around with Arduino

CAUTION: do not blow up your Arduino board—they are $30 each—protect them:

1) Always using a current-limiting resistor when using an LED (see http://www.rpi.edu/~eglash/eglash.dir/design.dir/assignments/studio0.doc for more).

2) When connecting output to a device, always isolate if it has a significant current draw—for example if you are using a dc motor, solenoid, or relay, send the Arduino output to a transistor (see http://www.arduino.cc/playground/uploads/Learning/relays.pdf or  http://itp.nyu.edu/physcomp/Tutorials/HighCurrentLoads). If you are using a speaker, run the Arduino output through a small amp (like one for laptop or ipod speakers, or an op amp chip).
3) When connecting input such as a sensor, don’t send above 5 volts directly to the Arduino input; instead use a transistor or optoisolator to protect it: http://www.arduino.cc/playground/uploads/Learning/Level_shifting_4_arduino.pdf
4) If you do blow up an Arduino, don’t panic – I would rather have you destroy them than not play with them. You can’t make an omelet without breaking a few eggs. 
Your goal is to demo input and output with the Arduino, by creating some sort of system of gadgets. For input we should have available light sensors, infrared sensors, magnetic  sensors, flex sensors, microphones, and a couple of accelerometers. For output we should have a few stepper motors and analog motors, solenoids, sound recording chips, and speakers. If you want something we don’t have, you can find additional sensors and effectors at radio shack or better yet Trojan Electronics (which is locally owned) on Middleburg. Both are walking distance from RPI. In addition you are encouraged to use “obtainium,” which you can extract from used computers, printers, old toys and other gadgets from goodwill, etc. In other words this is an invitation for hacking and mashups. Finally you are also free to create new circuits to add to the Arduino, such as a voltage controlled oscillator using the popular 555 chip, which we should have in abundance.
1. If you are unfamiliar with solderless breadboards or LEDs, you might start with http://www.rpi.edu/~eglash/eglash.dir/design.dir/assignments/studio0.doc. Here is a brief review of electrical circuits: http://protolab.pbworks.com/ToturialElectronicsIn5  

2. Go to http://arduino.cc/en/Tutorial/HomePage for some basic tutorials. A nice example to start with is the “Analog Input” sketch (in the Arduino IDE  go to file menu, then sketchbook, Arduino, Analog, and select Analog Input). That will give you a variable rate pulse – you can control it with various sensors (potentiometer, flex resistor, photoresistor, etc.) and output it to LEDs or even a speaker. For output to motors etc. you would need a transistor -- see diagram below.

3. If you want to go beyond that, try http://www.arduino.cc/playground/Main/InterfacingWithHardware. There are also tutorials at http://itp.nyu.edu/physcomp/Intro/HomePage but many of them require flash, which is not necessary at this point (we will cover the use of flash with Arduino in the next assignment). However you can still gain a lot of useful tips there (and if you want to jump ahead and use flash, no one will stop you).
4. A few additional tips:

a. If you have Arduino working and at some point your Arduino suddenly no longer appears in the com list, you can try physically switching to another USB socket, or just re-boot your computer.
b. Often circuit diagrams show potentiometers in the Arduino circuit with ground and +5 at opposite ends. If you are mixing ground and +5 it can cause the port to fail, or burn out the potentiometer, so if that happens you might try connecting only the +5 terminal of the potentiometer. Alternatively you can use a current-limiting resistor:
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c. Have fun, be creative and explore! Even if you are new to electronics, you can get an A on this assignment by building a system that uses your ingenuity, resourcefulness, fine sense of aesthetics, or other skills that you have sharpened in past PDI studios.
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d. When you are done, put a circuit diagram and your code into our class share box at \\hass11.win.rpi.edu\classes\stsh-4610. The circuit diagram does not have to be great; you can just put a box in for Arduino etc. But there is a really nifty Arduino circuit-drawing utility at http://fritzing.org/ that does it all for you. Make sure the file names are the same for both, and that the file name has the name of a person in your group and the assignment number – for example mine would be ron.eglash.assign2.pde and ron.eglash.assign2.jpg. 
