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EE342-MICROPROCESSORS

EXPERIMENT #8

TIMER OPERATIONS

Objective:

The goal of this experiment is to become familiar with the timer system of the 68HC11, and to write programs to perform some timer operations. Read Section 7.7 and 7.8 of Miller.

Example 8.1: Using the Real-Time Interrupt (RTI) to Generate a Specific Time-Out

The example program will toggles (reverse) the leds on the application board every one second. It will use RTI to generate 1 s. delay. The RTI is programmed to generate interrupts every 32.77 milliseconds. To get 1 second delay we need 30 interrupts. 30*32.77ms=983ms (1 s.

**** RTI Example: RTI is used to generate 1-second delay. 

**** Leds are turned on and off every 1 s.

* SYMBOL DEFINITIONS

BASE   
EQU  
$1000

PORTB  
EQU   
$04

TMSK2
EQU   
$24

TFLG2  
EQU   
$25

PACTL  
EQU   
$26


ORG   
0               Data Section

COUNT  
RMB   
1

* SET VECTOR


ORG   
$00EB


JMP   
RTIISR

*----- MAIN PROGRAM ------


ORG   
$C100


LDS   
$DFFF             Initialize stack


LDX   
#BASE             X points to base address


BCLR  
PORTB,X %01110000 Turn leds off      


BSET  
PACTL,X $03       Set Interrupt Rate to 32.77 ms


LDAA
#30


STAA
COUNT


32.77*30=983 ms


BSET  
TMSK2,X %01000000 Enable RTI Interrupt


CLI                      Turn on interrupt system

LOOP   
TST  
COUNT


Wait until COUNT is zero


BNE   
LOOP


LDAB  
PORTB,X


If COUNT is zero read PORTB


EORB  
#%01110000

reverse leds


STAB  
PORTB,X





LDAA  
#30


Store 30 to COUNT again


STAA  
COUNT              32.77*30=983 ms                


BRA   
LOOP

**** INTERRUPT SERVICE ROUTINE ****

RTIISR 
BRCLR 
TFLG2,X $40 RET         Ignore Illegal Interrupt


BSET  
TFLG2,X $40             Store 1 to clear flag


TST   
COUNT


BEQ   
RET                     If count=0, don't decrement


DEC   
COUNT                   decrement count

RET 
RTI

Example 8.2: Using the Input Capture to Count the Edges (0(1) Received from Push-Button

The signal output from the button rises and falls a few times within a period of 5 ms. as the contact bounces. A human being cannot press and release a key in less than 20 ms. Actually, if you push the button once, you send many edges to the system. 

The push-button-A on the application board is wired to pin 0 of PortA. This pin is can be used as an arbitrary input or as the capture signal of Input Capture Register #3 (IC3). So, we can count 0(1 tranzitions sent from button to system if the button is pushed once. We will use the input capture facility of the timer system of the 68HC11 to count rising signals.

In the following example the timer system is configured to generate interrupts, when a rising edge is detected on the IC3 pin. The interrupt service routine (IC3ISR) increments a counter, each time it has been invoked. To exit from the program the user has to push the button-B.

* program to measure the period of a wave. Without interrupts

* I/O Register Equates

REGS 
EQU  
$1000           
Register base

PORTA  
EQU   
$00

TCTL2  
EQU   
$21             
Timer Control 2

TMSK1  
EQU   
$22             
Timer mask 1

TFLG1  
EQU   
$23             
Timer flag 1

**** Data Section ****


ORG   
0

COUNT  
RMB   
1



Counter to count edges from IC3 


ORG   
$00E2


EVB Interrupt Vector for IC3


JMP   
IC3ISR

**** Program Section ****


ORG   
$C000


LDS   
#$DFFF



Initialize Stack


LDX   
#REGS



X points to I/O Registers


CLR   
COUNT



Initialize count


BSET  
TCTL2,x %00000001

Initialize IC3 for rising edge


BSET  
TFLG1,x %00000001

Reset IC3 Flag 


BSET  
TMSK1,x %00000001

Enable IC3 interrupt


CLI

* Wait until Button-B is pushed

TEST   
BRCLR 
PORTA,X %00000010 TEST


SWI

****** Interrupt Service Routine For IC3 ******

IC3ISR 
BRCLR 
TFLG1,x %00000001 RET   Ignore invalid interrupts


INC   
COUNT



Increment counter


BSET  
TFLG1,x %00000001

RET    
RTI

Exercise 8.1: 

a) Compile and load the program given in Example 8.1 into EVB. Run and modify this program to get different delays.

b) Compile and load the program given in Example 8.2 into EVB. Run the program. First push button-A once to send signals to the system. Then push button-B to terminate the program. Read the value of COUNTER to determine the number of edges received from button-A. Run the program again and push the button-A many times. Examine the counter value again.

Exercise 8.2:

Rewrite the program given in Example 8.1. This time use the timer-overflow interrupt (TOF) to get delays.

Exercise 8.3:

Write a program to measure the pulse width of the signal generated by the button-A. Use the input capture facility of the main timer. Recall button-A is wired to IC3 (PA0).




