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Learning Objectives
By the end of this lecture you will be able to:

Configure interrupts with a variety of peripherals

Toggle LED with button press

Toggle LED based on timer
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Button Interrupt
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Button Interrupt
What GPIO pin do you want to use?

Steps to configure:

EXTI mux in SYSCFG peripheral

Interrupt generation settings in EXTI
peripheral

Globally enable interrupts

Set Interrupt Mask Register

Select rising/falling edge trigger

Turn on the interrupt in the
NVIC_ISER (NB: The bits in the NVIC
registers correspond to the interrupt
position in the vector table).

RM0394 p. 321
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Use the reference manual and datasheet for the MCU to answer the following questions.

What bit (register name, address, and bit index) needs to be enabled to turn on the clock
domain for accessing the system configuration registers (SYSCFGEN)?

SYSCFGEN is bit 0 in RCC->APB2ENR memory address 0x60 from base address of RCC
which is 0x4002 1000.

What register within the SYSCFG register needs to be configured to enable interrupts from
your desired GPIO pin?

SYSCFG_EXTICR<X>. Need to find the correct bits within the register to configure the
mux to pass through the desired GPIO pin.
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Interrupts Worksheet Cont.
What is the assembly instruction used to globally enable interrupts? Can this instruction
be replaced by a memory-mapped load/store operation?

__enable_irq() is defined as __ASM volatile ("cpsie i" : : : 
"memory"). These instructions are special instructions in the ISA and cannot be
replaced by memory-mapped read/writes.
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Interrupts Worksheet Cont.
What registers in EXTI need to be configured to trigger interrupts on the falling edge?

The interrupt mask register (IMR) and trigger selection registers (EXTI_RTSR and
EXTI_FTSR).

What is the base address for the EXTI registers?

0x4001 0400
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Interrupts Worksheet Cont.
What register needs to be configured in the Nested Vector Interrupt Controller to enable
the interrupt?

Interrupt Set-Enable Register (ISER1) at address 0xE000E104.
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Interrupts Worksheet Cont.
What is the name of the interrupt handler for IRQHandler? It is defined as
<x>_IRQHandler where is the name of the acronym in the vector table. Hint: look in
the Vector table.

<EXTI_Name>_IRQHandler
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Interrupts Worksheet Cont.
Inside the interrupt handler, what registers do we need to check to see if there is an
interrupt pending? How do we reset it to clear the pending status?

We need to check the pending register EXTI_PR. To reset, we write the bit to 1 (a little
strange, but true).
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Timer Interrupt
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Timer Interrupt Configuration
Configure TIM6 to generate interrupts. Configure the interrupt handler to toggle an LED.
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