

Royal St. George’s College		 Computer Engineering and Interfacing
2013 TEI3M ACES Final Examination		Instructor: C. D’Arcy
Thursday May 30, 2013 ∙ 12:30 – 2:30 pm	/30	Duration: 2h; Length: 3 pages

[image: ]Instructions to Hardware ACES
· This exam contributes 30% towards your final mark 
· Access to your Engineering Report and the project workbook is permitted
· Access to your former project files on your laptop is permitted
· Internet access is permitted for  research and reference 
· Evaluation will consider accuracy and build quality
· You are to demonstrate your completed circuit to me before leaving the room. A completed ER submission is to be sent to handin under the Subject Line: Final Exam LED Array by 8 pm this evening. See end.

LED Array

You are required to complete Project 16 LED Array found on pages 95 through 101 of Simon Monk’s workbook.

[image: ]Read the project description thoroughly without placing too much emphasis on his photo, nor his breadboard layout. These images are hard to see and will prevent you from thinking about a more spacious layout possible and preferable given the extra large breadboard platform you have been provided with.   The schematic on page 97 is key to understanding how virtually all of the Arduino’s pins are put to use.

The primary component in this project is an LED Matrix consisting of 64 bicolor LEDs capable of display red, green or orange. A description of the component can be found at

http://www.sparkfun.com/products/681


as well as a link to its datasheet. One caution is that the datasheet for your part incorrectly identifies the red and green pins. They are reversed. A corrected description appears on the next page of the exam. For your convenience I have marked Pin 1 on the side of the component.and a dot at the other end to indicate Pin 12 (Row 8 Ground) You are encouraged to probe the other pins with appropriate voltage levels before building. Limit your test to 2V to be safe since the last thing you can afford to do is blow an LED.

Tip: The wiring of this circuit takes a significant amount of time and you do not have the luxury of undoing an incorrect strategy. Be sure you understand how it all fits together before placing the parts.




Pin Map of LED Array

[image: ]



Extra-Large Breadboard

The complexity of this circuit is made easier through the use of some  unique components. Extra long (12″) jumper wires (18) are provided. Additional jumpers can be taken from your own supply. As well, an extra large breadboard platform in provided. A recommended partial setup appears  in the photo below. For greater clarity you can find the original photo at,

http://darcy.rsgc.on.ca/ACES/TEI3M/Exams/images/LEDArrayBasicSetup.JPG

[image: ] 
The Code

The code for the project can be used in its original form and is available from here,

http://darcy.rsgc.on.ca/ACES/TEI3M/Exams/Code/Project_16_led_matrix.ino

Task: LED Array
 
1. (Knowledge, Application, Thinking & Problem-Solving) Complete Project 16: LED Array and demonstrate to me that it functions as described on or before the end of the exam
2. (Communication) Take photos and a video of your circuit and this media to complete your Engineering Report Document the code in your ER as well as including the standard sections.
3. Submit your ER to handin by 8 pm tonight under the Subject Line: Final Exam:  LED Array.


~~~~~~~~~~~~~~~~~~~~ END OF THE EXAM~~~~~~~~~~~~~~~~~~~~
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