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Interrupts

* Theory covered on whiteboard



How to support interrupt?

Figure from: Yifeng Zhu, Embedded Systems with ARM Cortex-M Microcontrollers in Assembly Language and C
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How to support interrupt?

Figure from: Yifeng Zhu, Embedded Systems with ARM Cortex-M Microcontrollers in Assembly Language and C
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Interrupts

Figure from: Yifeng Zhu, Embedded Systems with ARM Cortex-M Microcontrollers in Assembly Language and C

Interrupt Vector Table

PC = Memory Address
e e of SysTick_Handler

Memory Address of

SysTick Handler

_ start Main()
main program o

void main mee
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ADC1 IRQHandler o Interrupt Service Routine (ISR)
1. Interrupt signal detected. Can void SysTick_Handler ()
2. Processor stops main. Execute ISR {
3. Auto stacking: PUSH {R0-r3,r12,LR,PC,PSR} }
) \l
Cont;r;urs;ic;l thri)e;(:rs]utlon 1. Interrupt returns. Active bits will be cleared.
prog 2. Auto unstacking: POP {R0-r3,r12,LR,PC,PSR}



Interrupts Vector Table

Figure from: Yifeng Zhu, Embedded Systems with ARM Cortex-M Microcontrollers in Assembly Language and C

13 0x00000074 | DMA1_Channel3_IRQHandler
12 0x00000070 DMA1_Channel2_IRQHandler
void DMA1_Channell_IRQHandler () {
11  0x0000006C | DMA1_Channell_IRQHandler >
}
10 0x00000068 EXTI4_IRQHandler
9 0x00000064 EXTI3_IRQHandler . void EXTI1_Handler () {
8 0x00000060 EXTI2_IRQHandler }
7 0x0000005C EXTI1_IRQHandler
void EXTI0_Handler () {
6 0x00000058 EXTIO_IRQHandler >
}
5 0x00000054 RCC_IRQHandler
4 0x00000050 FLASH_IRQHandler
3 0x0000004C RTC_WKUP_IRQHandler H
2 0x00000048 | TAMPER_STAMP_IRQHandler
1 0x00000044 PVD_IRQHandler
0 0x00000040 WWDG_IRQHandler
— void SysTick_Handler () {
-1 0x0000003C SysTick_Handler >
}
-2 0x00000038 PendSV_Handler
-3 0x00000034 Reserved .
-4 0x00000030 DebugMon_Handler )
void SVC_Handler () {
-5 0x0000002C SVC_Handler >
}
-6 0x00000028 Reserved
-7 0x00000024 Reserved
System -8 0x00000020 Reserved
Exceptions
-9 0x0000001C Reserved H
-10  0x00000018 UsageFault_Handler
-11  0x00000014 BusFault_Handler
212 0x00000010 MemManage_Handler void Reset_Handler () {
-13  0x0000000C HardFault_Handler main();
-14  0x00000008 NMI_Handler }
0x00000004 Reset_Handler Value to initialize the Program Counter (PC)
—
0x00000000 Top_of_Stack —» Value to initialize the Stack Pointer (SP)
Interrupt Memory

Number Address Memory Contents (32 bits) 6



External Interrupt (EXTI) Sources

Figure from: Yifeng Zhu, Embedded Systems with ARM Cortex-M Microcontrollers in Assembly Language and C
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Interrupts

* Example covered as live demo



Advanced Resources

Interrupts in C and Assembly

“Embedded Systems with ARM Cortex-M Microcontrollers in
Assembly Language and C (Fourth Edition)” — Yifeng Zhu RO SYRIE S

Microcontrollers in

* Interrupts - chapter 11 Assembly Language and C

Fourth Edition




Course feedback so far

Feedback




https://webcms3.cse.unsw.edu.au/DESN2000/24T2/resources/98744
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