EMCH 367 
Fundamentals of Microcontrollers
b) Exercise2

Exercise 2
General Note

· Before starting this exercise, read Example 2 and work through it using the THRSim11 simulator.

· Then, read this exercise. You will notice that the present exercise is practically identical with Example 2, only that is uses different numbers.

· 'Save As' this Word file in the personalized format indicated in the course pack.

· To complete the exercise, you will have to make it look like Example 2 by doing the following:

· Type in text 

· Insert screen/window captures from the THRSim11 simulator.

Objective

This simple exercise has the following objectives:

· Familiarize the user with the THRSim11 simulator environment

· Introduce the user to the syntax and concepts of Assembly (.asm) language

· Familiarize the user the way arithmetic operations are handled by the microcontroller

· Instruct the user to interpret the List (.LST) file.

· Teach the user to perform the simulation and follow the step-by-step results.

· Introduce the LDAA, ADDA operations

· Introduce the immediate mode

program

You have to write a. asm program that will perform the arithmetic operation 4 + 5 = 9 using the opcode mnemonics LDAA, ADDA.

Insert here the symbolic representation of the process: 4 points
Explain what the symbolic representation means: 4 points
coding and execution

Open THRSim11

Maximize THRSim11 window

Close the Commands window

Open the template.asm file and save it with the personalized name LASTNAME_Firstname_Ex2 (Please respect the upper and lower conventions.). 

Type your program in the .asm window after the line saying *Begin typing your code.

Follow Example 2 to assemble your file, tile the windows, set the breakpoint, and reset the registers. 

Paste your screen capture below. 8 points
Insert below text to answer the questions:

· At what memory address is the program counter placed? 6 points
Use the Step button to step through the program.

first step

Explain:

· What is the value of the program counter 6 points
· What is the program going to do next 6 points
second step.

Explain:

· What is the result of executing the previous instruction 6 points
· What is the value of the program counter 6 points
· Why did the memory counter increment by two counts 6 points
· What has changed in the CPU registers 6 points
· What is the program going to do next 6 points
third step.

Explain:

· What is the result of executing the previous instruction 6 points
· What is the value of the program counter 6 points
· What has changed in the CPU registers 6 points
· What is the program going to do next 6 points
Place the program counter at the beginning of your part of the program. Reset accumulator A and B.

Run the program again step-by-step. What have you noticed? 6 points
Run the program on automatic using the button ‘Run’. What have you noticed? 6 points
What you have learned

In this simple exercise, you have learned quite a few things:

· Symbolic representation of the operations and their meaning

· Writing an Assembly language code

· Microprocessor opcode mnemonics LDAA, ADDA.

· Immediate mode and how to invoke it by using the symbol #

· Inherent mode
· Open and customize THRSim11 environment

· Assemble an .asm file

· Tile the THRSim11 windows (remember that the tiling sequence follows the sequence in which you accessed the files, with the most recently accessed window tiled in the left upper corner!)

· Put a value in a memory address, e.g. when you put zeros in the registers

· Set a break point

· Interpret an .LST file

· Step through the program simulation and follow the changes taking place in the ‘CPU registers’ window.

· See how program execution is affecting accA and accB. Identify the results of the calculation, i.e. 4 + 5 = 9 makes accA to take the value A $09.

· New words and concepts: Opcode, opcode mnemonic, immediate mode, Assembly language (.asm), list file (.LST), reset, program counter (PC), break point, registers, .
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