EEL 4746L
Microprocessor Based System Design Lab
Fall 2004
Lab #1 Instructions

In this lab, you will familiarize yourself with the Axiom CME12B/BC development board (populated with the Motorola MC68HC912B32 microcontroller) which you will be using for your lab experiments this semester.  Please read through all the instructions in this document before beginning.

General Instructions

1. VERY IMPORTANT!  Make sure that the instructor has taken attendance and has recorded that you are present, or else you may be dropped from the class.

2. You will need to buy a lab notebook, if you haven’t already.  It will be turned in and graded!  If you already have a lab notebook, begin using it today; otherwise, take notes on notebook paper this time, buy a lab notebook right away, and tape your notes into your lab notebook before coming to next week’s lab.
3. In general, take notes in your lab notebook recording every single step you do in each day’s lab session, whether it is flipping switches on the circuit board, or setting configurations on the computer.  This will allow you (or us) to go back later and replicate what you did.

Detailed Lab Instructions

For this part, wait until your instructor says it is time to start, so that he can walk the entire class through the steps individually.

1. Open your kit and remove the pieces.  (Don’t assemble them yet!)  The kit should include the following items.  Let your instructor know if any parts are missing.

a. A CD-ROM labeled “68HC12 development boards”, 

b. An RS-232 serial cable with 9-pin male/female connectors, 
c. A power transformer with a 9V DC, 200 mA output (before connecting a power transformer to electronic equipment, you should always make sure it is rated for the correct voltage and current)

d. A green circuit board wrapped in plastic.  For now, leave it in the plastic!  The board should look exactly like the picture in Figure 1, which is also available at http://www.axman.com/Pages/neuprod8_cme12b32.html.   If you see any differences (missing parts, etc.), let your instructor know!
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Figure 1.  The Axiom CME-12B32 development board.

2. Insert the CD into your computer’s CD-ROM drive.  It should pop up a setup window titled, “Axiom Manufacturing Inc.”, with a big “68HC12 Support CD” on it.  On the right you will see a list of items that can be installed.  For now, we are only going to use “AXIDE for Windows,”  an IDE (Interactive Development Environment) tool.  Click on this option and follow the prompts to install the tool.  At the end, let it go ahead and launch the program.  It will bring up a terminal window titled “AxIDE.”
3. Before exiting the setup window, you will also need to access the board’s documentation.  Click “Browse CD.”  Navigate through the folders and open the Documents ( Manuals folder.  You will see a large number of PDF files; these are manuals for various Axiom products.  (If the PDF icons don’t appear, then you will need to first install Acrobat Reader, which is another option on the setup window.)  Locate the manual for our board (cme12bc.pdf), and copy it to your computer’s hard drive.  (Write down in your lab notebook where you put it, so you can find it again!)  You shouldn’t need the setup CD again for a while, so exit the setup tool and return the CD to its sleeve.
4. If you have a floppy disk or a USB flash drive, you may want to copy the manual to it so that you can take it with you, and put it on your notebook or home computers.  For your convenience, we have also put a copy of the manual on the EEL4746 Blackboard site, under “Course Library,”  You should read through the manual and familiarize yourself with its entire contents before next week’s lab.
5. Next, we will unwrap the board.  But first, make sure you are properly grounded – touch a large metal object in your vicinity.  If anti-static wristbands are available, use them.  You should always use such precautions when handling electronic equipment—the chips are delicate, and a static electricity charge can put you at 20,000 V!  The resulting spark can easily damage many IC components.

6. Once everyone is at this step, your instructor will go through the components of the board and explain what they are.  For each item, write the following in your lab notebook:
a. We’ll sequentially number each component we look at, starting from 1.  Write this number on figure 1 in this document to help you find the component on the board later.  Also write the number in your lab notebook.

b. Write the common name of the component.

c. Write down any text you see printed on the component, or near it on the board.  This will also help you find it again later.

d. On what page of the manual (if any) can you find technical details about the component?  Or, is a different manual needed?

e. What is the technical purpose or function of the component?  Describe in your own words.
7. Next, we will get ready to hook up the board to the computer.  In the AxIDE terminal window, make sure that the correct board type, “CME12B,” is selected in the pulldown menu.  Follow the steps shown, and write down what you did and what the result was in your lab notebook.
8. Next, we will have you download and run your first example program!
a. Click the “Build” button in the AxIDE window.  

b. Click “Browse” in the dialog and navigate to C:\AxIDE3\Example\HC12\BC32\hello.asm and click OK.  An assembled program listing should appear in a window titled “hello.lst”.

c. Next, click “Program” in the AxIDE window.
d. Browse to hello.s19 (the binary file that was output by the assembler, in the same folder as hello.asm) and click OK.  Follow all prompts VERY CAREFULLY, and select “Yes” when asked whether to erase memory first.

e. Now, reset the board again and press enter to get back into the monitor.

f. Now look at the program listing to find where the program start address (labeled “start”) is located.  You can figure it out from either the hello.asm or hello.lst file.  Remember to write it in your lab notebook!

g. Type “help” at the monitor and find a command that will call or begin execution of user code.  Enter the command, including the correct hex start address.  The board should reply with some textual output.  What does it say?  Write the output in your lab notebook.  (For extra credit, find a 2nd command that will also run the program.)

Congratulations!  You have begun to master the art of assembling, downloading, and running software on this board, which is representative of a typical embedded platform.  In future labs, you will learn to how to modify existing assembly language programs and write your own programs.

