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In Lab0 we covered the basics of HCS12 MCU. We learned how to work with Port A and Port B which was interfaced to 7-sgemnet LED display and Keypad modules of Dragon12 Development board.

In this lab, we want to learn how we can interface to LCD module of Dragon12 board. Moreover, we like to use DIP and de-bounce switches on the dragon12 board.  
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At the end of this lab, we should be able to create a very simple calculator that will be able to perform integer-based operations (e.g. add and multiplication).
Pre-Lab Assignment 

Your pre-lab assignment is to find relevant information on LCD module of Dragon12 board:

· What ports of HCS12 MCU is involved with Dragon12 LCD module? 
· What should be done in order to initialize the LCD screen?
· How characters are printed/displayed on the LCD screen?  
· Bonus: How we can turn on the backlight of LCD screen?

Please refer to Dragon12P user's manual for general information on the board.

Please refer to below manuals for the LCD module:
  Sanyo_LCD.pdf 
  Seiko_LCD.pdf
  KeyPad.pdf 
  LCD_SPEC.PDF

Below manuals explain the internals of MC9S12DP256B MCU in details. Please refer to them, if needed.

· MC9S12DP256 Overview
· MC9S12DP256 Device Users Guide (Electrical characteristics, Registers' Map...)
· MC9S12DP256 Advance Information
· HCS12 Reference Manual (CPU Instructions, Assembly Instructions…)
· HCS12 Core Users Guide (CPU Core, BDM interface)


If you are not prepared for the lab you will not be allowed to start. The two-hour lab time slots are strictly enforced and you must be prepared in order to complete the lab in the allotted time.

Lab Exercise  

In this lab, we want to create a simple calculator using modules available on Dragon12 development board. The Keypad module should be used as entry system. The result should be displayed on LCD module of Dragon12 board. De-bounce switches can be used to reset and clear the LCD in case of any errors.
 
You can make your own design decisions as long as they are clearly documented and explained in detail.

Here is a sample scenario that shows multination of 2x2=4:
1. Use Keypad to enter the first number (display should show: 2)
2. Use Keypad to indicate multiply operation (display should show: 2*)
3. Use keypad to enter the second number (display should show: 2*2)
4. Use Keypad to show the final result (display should show: 2*2=4)
5. Use de-bounce switches to reset and clear the LCD screen and start a new entry.

Lab Evaluation

A. Lab demonstration to TA, in-lab explanations and answers, debug and test approach. Both students are expected to fully explain their work and codes. Weight 50% 

B. Program, design and document your work. Submit your report electronically within one week of the lab using the submit command on Prism systems. See the resources section of the course website for report guidelines. One report per group is required. Please ensure you identify both partners in the group clearly on the report. Weight 50% 
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