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Exercise 1: A light with timer

We want to manage an ambient light with a timer with the
following specifications:

@ A pushbutton (PB1) turn on the light
@ Another pushbutton (PB2) turn off the light

@ The light remains on for 10 seconds, then it turns off
automatically

@ If, during the 10 seconds, PB1 is pushed again, the timer
restarts

@ After 5 seconds, a LED starts to flash with a period of
500 ms, indicating that the light is going to be turned off
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A light with timer: connections

@ PBL1: connected to RA3

@ PB2: connected to RA2

@ Light: simulated with LED connected to RBO
@ Signalling LED connected to RB5

#define PBl PORTADbI t s. RA3
#def i ne PB2 PORTADbI t s. RA2
#define LI GHT LATBbi ts. LATBO
#define SI GNAL LATBbi ts. LATB5
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A light with timer: tasks

@ Task 1, manage timer, light and signalling
@ Task 2, manage pushbuttons

Task 1 is timer-dependent, we can manage it using interrupts
by setting the overflow to 500 ms, which is the least timer value
in our problem.
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FIGURE 11-2: TIMERO BLOCK DIAGRAM (16-BIT MODE)
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Note: Upon Reset, TimerD is enabled in 8-bit mode with clock input from TOCKI max. prescale.

@ We want to use the system clock, TOCS = 0;;

@ We have FOSC = 64MHz, therefore the basic frequency is
FOSC /4 = 16MHz, the P = 62.5ns;

@ Let's use the prescaler and divide the frequency by 256, so PSA = 0;
TOPS = 0b111;

@ The timer increments using a period P = 62.5ns x 256 = 16us.
@ So0500ms/16us = 31250 counts.
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#define TI MER VAL -31250

void tiner_setup(void)
{
TOCONbi ts. TMROON = 0; // stop the tiner
TOCONbi ts. TO8BIT = 0; // tinmer configured as 16-bit
TOCONbi ts. TOCS = 0; // use FOSC
TOCONbi ts. PSA = 0; // use prescal er
TOCONbi ts. TOPS = 0b111; // prescaler 1:256
TMRO = TI MER_VAL;
TOCONbi ts. TMROON = 1; // start the tiner

I NTCONbi ts. TOI F
I NTCONbi ts. TOI E

=0; // reset timer interrupt flag
=1; // enable tiner interrupts
RCONbits. IPEN = 0; // no priorities

I NTCONbi ts. PEIE = 1; // enable peripheral interrupts
I NTCONbits.G E = 1; // enable interrupts globally
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Two variables:
@ light_status, boolean, indicates the status of the light
@ tick_count, integer (8 bit), incremented in the timer ISR in
order to count “timeouts” of 500 ms

unsi gned char |ight_status, tick_count; // 8 bit vars

#define ON 0
#define OFF 1

void interrupt isr(void)
{
if (INTCONbits. TOIF == 1) {
TMRO = TI MER_VAL;

if (light_status == 0) {
LI GHT = OFF;
SIGNAL = OFF;
tick_count = 0;

el se {
/Il ... see next slide

}

I NTCONbi ts. TOI F = 0;
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else { // light_status == 1
LIGHT = O\

tick_count++;

if (tick_count >= 20) { // 20500 = 10 sec
light_status = 0;
LI GHT = OFF;
SI GNAL = OFF;

}

else if (tick_count >= 10) { // 10500 = 5 sec
SIGNAL = I'SIGNAL; // flashing
}
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Task 2: “User interface” and Main Prog

voi d nai n(voi d)

{

TRI SAbits. TRISA3 = 1; // input
TRI SAbits. TRISA2 = 1; // input
TRI SBbits. TRISBO = 0; // output
TRI SBbits. TRISB5 = 0; // output
light_status = 0;
tick_count = 0;
timer_setup();
for (i;) |
if (PBlL == ON) { // turn on the light and re-armtimer
l'ight_status 1;

tick_count = 0;

}
if (PB2 == ON) { // turn off the light
light_status = O;
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Exercise 2: A light with configurable timer

We want to add to the previous program the ability to configure
timeouts using some commands sent through the UART:

@ The sequence “***"+CR enters configuration mode

@ Two commands:

@ timeout VAL, sets the “light off” timeout
@ signal VAL, sets the timer value for the flashing signal
@ end, exits configuration mode

The program is a little bit more complex!
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First let's add timer variables

unsi gned char off_tiner = 20, signal _tiner = 10;

' else { // light_status == 1
LIGHT = O\

tick_count++;

if (tick_count >= off_tiner) {
light_status = 0;
LI GHT = OFF;
SI GNAL = OFF;

}

else if (tick_count >= signal _timer) {
SIGNAL = I'SIGNAL; // flashing
}
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UART Set

voi d uart_setup(void)
{
TRI SChi ts. TRI SC6
TRI SChi ts. TRI SC7

= 0; // TX as output

=1, // RX as input
TXSTAlbits. SYNC = 0; // Async operation
TXSTAlbits. TX9 = 0; // No tx of 9th bit
TXSTAlbits. TXEN = 1; // Enable transnmitter

RCSTAlbits.RX9 = 0; // No rx of 9th bit
RCSTAlbits. CREN = 1; // Enable receiver
RCSTAlbits. SPEN = 1; // Enable serial port

/1 Setting for 19200 BPS

BAUDCONLbi ts. BRGL6 = 0; // Divisor at 8 bit
TXSTAlbits.BRGH = 0; // No high-speed baudrate
SPBRGL = 51; // divisor value for 19200

Corrado Santoro Some Exercises with Ti



cter reading, blocking an

char read_char(void)

while (PIRlbits.RCLIF == 0) { // wait for char
if (RCSTAlbits.CERR == 1) {
RCSTAlbits. OERR = 0; // clear overrun if it occurs
RCSTAlbi ts. CREN = 0;
RCSTAlbi ts. CREN = 1;
}
}
return RCREGL,;
}

int nb_read_char(char *» c_ptr) // non bl ocking version

if (RCSTAlbits. CERR == 1) { // check for errors in anycase
RCSTAlbits. CERR = 0; // clear overrun if it occurs
RCSTAlbi ts. CREN = 0;
RCSTAlbi ts. CREN = 1;

}

if (PIRLbits.RC1IF == 0) {
return 0; // no char avail able

else { // get char
*c_ptr = RCREGL;
return 1;

}

}
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UART string reading and character output

voi d putch(char c) {
// wait the end of transm ssion
whi |l e (TXSTALlbits. TRMI == 0) {};
TXREGL = c; // send the new byte
}

void read_line(char * s)

for (535) {
char ¢ = read_char();
if (c<')) {//l it is acontrol char
if (c ==o0x0d) { // CR
putch(13);
*s = 0;
return;
}
}

else { // it is a printable char
putch(c);
*s = C;
++8;

Some Exercises with Ti



Exercise 2: Main Prog

voi d nain(void) {

int asterisk_count
TRI SAbi ts. TRI SA3
TRI SAbi ts. TRI SA2
TRI SBbi ts. TRI SBO
TRI SBbi ts. TRI SB5
light_status = 0O;
tick_count = 0;
timer_setup();
uart_setup();

/'l input
/'l input
/1 out put
/1 out put

oorrl

for (;5) {
char c;
if (PBL == ON) { // turn on the light and re-armtiner
light_status = 1;
tick_count = 0;
}
if (PB2 == ON) // turn off the Ilight
light_status = O;
if (nb_read_char(&c) == 1) { // a char is got
if (c == "%") {
++ast eri sk_count;
if (asterisk_count == 3) {
enter_config();
asterisk_count = 0O;
}
}

el se
asterisk_count = 0O;
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Exercise 2: Configuration Function

voi d enter_config(void)
{
char command[ 40] ;
printf("CONFIG");
for (53) {
read_l i ne(command) ;
if (strcnp(command, "end") == 0) {
printf (" END_OF, CONFI GURATI ON\ n") ;
return;
}
else if (strncnmp(comand, "tinmeout”,7) == 0)
of f_timer = atoi (command+7) * 2;
else if (strncnp(comand, "signal",6) == 0)
signal _tinmer = atoi (command+6) * 2;
el se
printf("Invalid_command\n");
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