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Laboratory #6 Sequential Time Delay (F’10)
Objectives:

1. Become familiar with a “loop-with-in-a-loop” time delay subroutine to provide longer time delays.

2. Implement a sequential time delay program that provides three outputs with variable time delays
3. Apply the MOVB (move byte of data) instruction to initialize data ports and selectively turn on/off I/O data ports.
Reference:

1. CPU12 Reference manual

Learning Activities:

Block Diagram of the sections of the Dragon 12 used to date

[image: image1.wmf]Port B

Port J

Port H

PB0

PB1

PB7

PH0

PH1

PH7

PJ0

PJ1

RN8

1.5K

LEDS

RN7

100K

RN9

4.7K

SW1

+5V

HCS12

Microcontroller

a

b

c

d

g

f

e

dec pt

a

b

dec pt

c

d

e

f

g

DIG0

DIG1

DIG2

DIG3

Port P

PP3

PP2

PP1

PP0

RN5 & 6

150

W

U6

74HC367

To Digits 1, 2, 3

Common

Cathode

PB2

PB3

PB4

PB5

PB6

Port E

DDRE

PE0

PE7

PE4/ECLK

PEAR


Part I Preparation
1. Given the Basic “Longer Time Delay” flow chart below and “Prep”, (a) determine the value of Count to give a time delay of 10ms and then (b) determine the maximum possible time delay.
Instructor’s ok: _____
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	Prep:

Time / cycle = 1 /24 MHz = 41.6 ns

For 10ms delay:

#Cy = 10ms / (Time/cycle) = 

Count = 

Note: Your count should be slightly less than the maximum 16-bit index register count: 216 = 


2. Review Sec. 3.11.1 (or 3.91) Move Instruction.  This instruction will be used during initialization and to alter bits of data (such as turn on/off LEDs).

Example:  MOVB   #$FF, DDRB

This instruction stores 1’s to the Data Direction Register B making all bits of Port B outputs.

Part II The sequential Timer

Block Diagram / Sequential Timer Requirements
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1. Study the Block Diagram of the sections of the Dragon 12 above and determine (a) which lines of each port are to be used and (b) if they will be input, outputs, or “don’t care”.  Feel free to discuss your ideas with the instructor.

Note: You will be adding on to and/or modifying previous programs.  Rather than delete unused instructions, simply “comment them out” by proceeding the line with a “;”.  These instructions will not be assembled.  If you need to later reinstate instructions, remove the “;”.

2. Modify the Description, Equate and Initialization sections of a previous laboratories’ program as needed to meet the requirements of this laboratory.  Give your program the name: SEQ_DELAY.ASM.  Discuss your print out of these sections with the instructor.  Be sure to update your Description.
Instructor’s ok: ______

Note: It will facilitate entering COUNT in the assembler if it can be done in decimal, rather that hexadecimal or binary.  This is accomplished by not including the “$” or “%” before you value of COUNT.

3. Given the flow chart below to turn on/off two LEDs, modify it to turn on/off three LEDs as shown in the Block Diagram / Sequential Timer timing diagram above.

4. Measure the 3s time delay on the oscilloscope and demonstrate results to the instructor.

Instructor’s ok: _____

Flow Chart to Turn on/off LED #0 & LED #1 (PB0 & PB1)   *Note: You have to add LED #7 portion
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