Warmup

void EXTIO IRQHandler(void)

{
1f(EXTI->PR1 & EXTI_PR1 PIF0){
gpio_write(Al1, 1);
gpio_write(Al1, 0);
EXTI->PR1 = EXTI_PR1 PIFO;
}
}
int main()
{

gpio_config direction(AO, INPUT);
config gpio_irq();

gpio_config direction(Al, OUTPUT);
gpio_config direction(A7, OUTPUT);
gpio _write(A1, 0);
gpio_write(A7, 0);

while(1) {
gpio_write(A7, 1);
gpio_write(A7, 0);
}
}

Given this code, sketch the output of
pins A1 and A7. Atemplate is on the
following slide.
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By the end of class today, you should be able to:

B Explain why interrupts are useful in embedded systems,
and give examples of how they improve the system.

B Trace the behavior of code using interrupts, and identify when
the mainline and interrupt code runs.

B |dentity a critical section in a piece of code, and add code to make
sure that it executes correctly.

B (Critigue an ISR implementation, noting what it does well and what
problems it might cause.



Interrupts in the kitchen

Goal: don't burn the granola

1) Sit and watch it Busy-waiting: while(not ready) { }
2) Check every once in awhile  Checking in main loop

3) Set a timer Timer-based interrupt

4) Use a rice cooker Hardware peripheral
(polling or interrupt)



How are interrupts used in real systems?
(Slides from last time for lecture 1)

B Respond quickly to events
B Time actions precisely and/or regularly
B (Capture fast events



How quickly is "quickly"?
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Configuring interrupts
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Structure of an ISR

Name must match CMSIS/STM32L432
Nothing to startup file!

return! No parameters!
vold EXTIO IRQHandler(void)
{

// Check which event triggered this IRQ

11:( EXTI->PR1 & EXTI_PR]-_PIFO){ Not needed for EXTIO, but required for EXTI9_5
gpio write(Al, 1);
gpio write(Al, 0);

Do "the stuff" for the interrupt

EXTI->PR1 = EXTI_PR1 PIFO; // Clear pending bit

} Acknowledge the interrupt, mark it as handled

Hardware will do:
EXTI->PR1 &= ~(EXTI_PR1_PIF0);



What "stuff" goes in the ISR?

Generally not much!

Common things to do:

B Set aflag to be read by mainline code Capture fast events

B Update a counter Capture fast events

B Feed new data to a peripheral Respond quickly

B |nitiate a peripheral action Respond quickly,
(i.e., set a register to make something go)  Precise timing




Example ISR: update count

uint64_t ticks;

vold SysTick Handler(void)
{

ticks++;

}

vold delay ms(uint32 t millis)
{

uinte4 t end = ticks + millis + 1;
while(ticks < end){}



For next time
Lab 6 (ADCQ) this week
Quiz 2 next Wednesday

New module next week: serial communication!



