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

In this lab, you will familiarize yourself with the Axiom CME11E9-EVBU development board (populated with the MC68HC11E9BCFN2 microcontroller, a version of the MC68HC11) which you will be using for your lab experiments this semester.  Please read all the instructions and wait for your instructor to prompt you before beginning.

General Lab Procedures

1. At the beginning of lab, the instructor may take attendance.  Make sure that your name makes it onto the attendance sheet.

2. You must buy a lab notebook, if you haven’t already, bound and preferably with quadrille-ruled (graph) paper.  If you don’t have one yet, you may take notes on notebook paper this time, but buy a lab notebook right away and tape your notes into it before coming to next week’s lab.

3. NEVER touch a board without first making sure that you are grounded.  Wear an anti-static wristband attached to the anti-static mat while working with the board.

4. Don’t touch the bare metal pins or pads on the front or back sides of the board while it is powered on, except when you are using probes (e.g. attached to a voltmeter).

5. Take detailed notes in your lab notebook on every step that you do during the lab, and every result that you see.  This will be essential later if you need to go back and replicate something that you did.  Your TA should look over your lab notebook and tell you whether your notes are sufficiently detailed.  Every page should be dated.
6. We will hand out scoring sheets which you should tape inside the front cover of your lab notebook.  Your TA should enter your lab points in this sheet and in his gradebook and sign off on the scoring sheet before you leave.

Objectives

At the conclusion of this lab session, you should be able to:
· Identify the various components on the CME11E9-EVBU board.

· Know the purpose and significance of each major component on the board.
· Power up the board and use the Buffalo ROM monitor to issue commands to it using either the AxIDE or THRSIM11 tools.

· Assemble, download and execute programs on the bare board using either AxIDE or THRSIM11.

Prelab Instructions

1. Download the CME11E9-EVBU manual from Blackboard, under Course Library ( Technical Documents, and read through it thoroughly.  Don’t worry if you don’t understand everything right away.
2. Also download and study the board schematic, and the hello.asm example program.  (Both also available on Blackboard under Technical Documents.)
In-Lab Instructions

1. Assemble with 1 or 2 people per lab station.  In the first page of your lab notebook, write down the following information:

a. Your name

b. The date and time

c. The name(s) of your lab partner(s), if any.  (Write “working alone” if none.)

d. Write “Lab #1”

2. Ground yourself (touch the metal back of your computer, the power strip, or other large metal object), put on an anti-static wristband, and plug it into the anti-static mat in front of you.

3. Pick up the board and inspect it carefully.  Do not power it up yet.  It should look like the below photo, and should have the Axiom Manufacturing logo and “CME11E9-EVBU AXM-0199 REV. C” printed on it near the middle of the lower edge.
[image: image1.png]



4. We will pass out board schematics as a handout.  It is also available on Blackboard under Course Library ( Technical Documents.  Here is a small image of the schematic, but you will need the full-page printout to read it.
[image: image2.png]& Adobe Reader, - [CME11E9-SH2. pdf],

ZFie Ed vew Document Tods Window b

[Bomn [Hl sweacony e @ e i) soaron [ )]

) A e—

| @ 71%

Search Adobe POF fles

i
El .
Tkl
Indnde
)| e
L.
la

Tixasi

1<

101





5. Next, we will go through the major components of the board and discuss what they are.  For each component, write the following in the lab notebook.

a. Number each component we discuss, starting from 1.  

b. The name of the component.

c. The part number (if any) printed on the component.

d. The manufacturer or supplier, if known.

e. The component label.  This is printed on the schematic and on the board.

f. Purpose of the component, in your own words.

The list you end up with should include at least the following items:

a. The Motorola (now Freescale) MC68HC11 microcontroller.

b. The RAM chip.
c. The EEPROM chip.

d. The following I/O ports: LCD, Bus, MCU.

e. 9-pin RS-232 serial I/O port.

f. Reset button.

g. 9V DC power supply input.

h. breadboard

i. bus access bread strip

For extra credit, also identify some of the remaining ICs.  If you can’t tell what the chip’s function is from inspecting the schematic, a Google search for the part number will sometimes give you some clues.

6. Next, locate the AxIDE (Axiom Interactive Development Environment) application on your lab computer.  (It should be installed under the Programs menu.)  We will use this simple application initially to work with the board.  Go ahead and start it up.  On the pulldown menu at the top of the window, make sure that our board (CME11E9-EVBU) is selected.

7. Next, we will have you assemble your first simple program!

a. Locate the file C:\AxIDE2\Example\hello.asm and open it in Notepad or another text editor.  This is a simple assembly language program.
b. Next, you need to copy the program to somewhere in your own file space.  You can either use “My Documents” or (preferably) your own home network drive which is mounted under “My Computer.”  Note the complete pathname to access your file.

c. Click the “Build” button at the top of the AxIDE window, browse to the copy of the hello.asm file that you put in your personal space, and click OK.  An assembled program listing should appear in a window titled “hello.lst.”  The format of each line in the .lst file is:

i. Line number (4 decimal digits)

ii. Destination address of instruction (4 hex digits)

iii. Binary (assembled) code or data bytes (2 hex digits each)

iv. Original line of code from assembly language program

8. Now, you will power on the board.  Go through the following steps carefully.
a. Bring up the main AxIDE window on your screen.

b. Make sure you are grounded!

c. Plug the serial cable at your station into the board’s 9-pin serial port.  Be careful not to bend the port on its mounting.  Make sure the cable is also plugged into the back of your computer.

d. There should be a black power transformer plugged into the power strip at your station.  Check the label on it; it should say 9V DC.  Plug it into the power port.  The green power LED should light up, and the following text should appear in the AxIDE window:


BUFFALO 3.4 (ext) – Bit User Fast Friendly Aid to Logical Operation
>

Buffalo is the debug monitor program installed in ROM on the board.  The “>” is a command prompt telling you to type a command.  When you type in the AxIDE window you are communicating with Buffalo, which is running on the board.

e. Hit Enter (or type “help” and hit enter) to see a list of commands.

f. Type MD (memory display) followed by any address (4 hex digits) to see a number of the memory bytes starting at that address.  Summarize what you see.

9. Next, you will run the “hello” program that you assembled earlier.

a. Look in the directory in which you placed “hello.asm” before assembling it.  There should be a file there named “hello.s19.”  This is the assembled binary code.
b. In the AxIDE window, type “load t” at the “>” prompt.

c. Click the “Upload” button at the top of the screen.  Browse to your hello.s19 file and hit OK.  The board should say, “done”.
d. Now, find the starting address of the program.  Look back at the hello.asm file and find the line labeled “START”.  Above it is an ORG directive that specifies the memory address to assemble at.  Make a note in your lab notebook to remind yourself what the start address is for this program.

e. Finally, look through the help output from Buffalo to find the command to call a subroutine.  Use this command to run your program.  What do you see?

f. Just for fun, do a memory display at address 2440.  Do you see anything interesting there?  

10. Next, we will go through the same assemble/load/run cycle using THRSIM11.  
a. To assemble, File(Open the hello.asm file, and then Assemble or hit control-A.  Note that in the listing, executable code is shown in black.

b. The equivalent of the AxIDE window under THRSIM is found by selecting the “Target Command Window” command under the Target menu.  (First, you must exit AxIDE.)  The window should say “Target board is connected.”  You should get a “>” prompt, and the board should respond to commands such as “help”.
c. Enter “load” in the Target board window and you’ll be prompted for the .s19 file.  Find your .s19 file and hit OK.  Some S-records should appear in the target window.  Now your program is loaded.

d. Use the same command as previously to invoke your program.

11. For extra credit, try using the “mm” (memory modify) command in Buffalo to change the text string.  Can you change it to say “Hello (your name here)” instead?  Hint: There is a table of standard ASCII character codes in the back of the EVBU manual.
