LAB 2A
WORKSHEET
LAB 2A
CODEWARRIOR ASSEMBLER & SIMULATOR


OBJECTIVES:

· To examine and use CodeWarrior assembler/simulator.

· To single step the Assembly language program and examine the flags. 

REFERENCE:

· Mazidi and Causey “HCS12 Microcontroller and Embedded Systems,” Chapter 2. 
MATERIALS:
· Download CodeWarrior and install it from the following websites: 

WEB SITES:

www.freescale.com

for CodeWarrior


www.MicroDigitalEd.com
for CodeWarrior Tutorial

After you open a project in CodeWarrior, delete everything and copy and paste the shell program from the www.MicroDititalEd.com Project Board Sample Programs and Support.  Now use the following steps to simulate the program

a) Press F7 to make

b) On the top left drop down make sure you are in Full Chip Simulation

c) Press F5 to Debug (this gives you True Time Simulation & Real Time Debugger window)

d) Press F11 to single step and examine the registers

e) Click on the memory window and then at the top menu click on the Memory drop down and enter the address value. This allows you to examine the contents of desired address locations

f) Exit True Time Simulation (by clicking x on the top left)

ACTIVITY 1

After you have downloaded and installed the CodeWarrior, Write (or copy and paste) the following program into the shell of an Assembly language program in the CodeWarrior:


ORG $4000



LDAA  #$0



ADD    #$27



ADD    #$45



ADD    #4



ADD    #%01011111



ADD    #$31
Now, after making sure that you are in Chip Simulation Mode, press F7(Make) to compile and then press F5 (simulate) to simulate the program. Press F5 to single step through the program, line by line. Examine the contents of register A and check Z, C, and H flags after the execution of each instruction. Verify the result by hand calculation to make sure it matches the result provided by the Simulation in the CodeWarrior.  
ACTIVITY 1B

Repeat the Activity 1A for the following program:



ORG  $4000



LDAA #$99

; A=$99 



LDAB #$11

; B=$11



ABA


; Add reg. B to reg A



ADDA #$55



ADDA #$01

ACTIVITY 2A

Write and assemble a program to move value 99H to register A. Then from register A move it to RAM locations $1100 – $1107. Use the CodeWarrior simulator to single-step the program and examine the RAM locations.  To examine the contents of RAM, click on the memory windows and then click on memory button and click on the locations. Type the address $1100 to examine the memory window contents of locations starting at $1100. 

ORG $4000

LDAA #$99

STAA
$1100

STAA $1101

STAA $1102

….

….
ACTIVITY 2B

Modify the program in Activity 2A to copy the data from RAM locations starting at $1100 to RAM locations starting at $1150. Single step through the program and examine the contents of register A and RAM locations after the execution of each instruction.

ACTIVITY 3

Write and assemble a program (similar to Activity 1) to add to register A the number of hours you sleep every day for a week. Then use the CodeWarrior simulator to single-step the program and examine the registers A and CCR ( with special attention to C, Z and H flags.)
Name:





Date: 



Class:

1.  Indicate the size (8- or 16-bit) of each of the following registers.


PC =


A=


B =


2. For Question 1, indicate the smallest and largest value (in decimal) that each register can contain.   


PC =



A =


B =


3. For Question 1, indicate the smallest and largest value (in hex) that each register can contain. 


PC =



A =


B =


4. State which bits of CCR register are used for Z,C and H flags.
5. Mark the instructions that affect the Z flag. 

a) LDAA #$0

b) ABA


6-. Mark the instructions that affect the C flag. 


a) LDAA #$0

b) ABA
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