	Lab 3
THE STACK



OBJECTIVES:

· To examine the stack.
REFERENCE:

· Mazidi and Naimi, “The AVR Microcontroller and Embedded Systems”, Chapter 3.

MATERIALS:

· AVR Studio
ACTIVITY 1

Write and assemble a program to load values into each of registers R20 – R24 and then push each of these registers onto the stack. Single-step the program, and examine the stack and the SP register after the execution of each instruction.

.INCLUDE "M32DEF.INC"


LDI
R20, HIGH(RAMEND)


OUT
SPH, R20


LDI
R20, LOW(RAMEND)


OUT
SPL, R20


LDI
R20, $20


LDI
R21, $31


LDI
R22, $42


LDI
R23, $53


LDI
R24, $64


PUSH
R20


PUSH
R21


PUSH
R22


PUSH
R23


PUSH
R24

L1:
RJMP
L1
ACTIVITY 2

Write and assemble a program to:

a) Set SP = $9D, 

b) Put a different value in each of RAM locations $9D, $9C, $9B, $9A, $99, and $98,

c) POP each stack location into registers R20 – R24.

d) Use the simulator to single-step and examine the registers, the stack, and the stack pointer.

.INCLUDE "M32DEF.INC"


LDI
R20, HIGH($9D)


OUT
SPH, R20


LDI
R20, LOW($9D)


OUT
SPL, R20


LDI
R16, 1


STS
$98, R16


LDI
R16, 2


STS
$99, R16


LDI
R16, 3


STS
$9A, R16


LDI
R16, 4


STS
$9B, R16


LDI
R16, 5


STS
$9C, R16


LDI
R16, 6


STS
$9D, R16


POP
R20


POP
R21


POP
R22


POP
R23


POP
R24

L1:
RJMP
L1
1) Upon reset, what is the value in the SP register?

2) Upon pushing data onto the stack, the SP register is _____________ (decremented,   incremented).

3) Upon popping data from the stack, the SP register is ___________ (decremented, incremented).

4) Can you change the value of the SP register?  If yes, explain why you would want to do that.
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