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Nested Vectored Interrupt Controller 

 The NVIC supports up to 56 maskable interrupt channels with 

16 programmable priority levels   

 Not including the sixteen Cortex™-M3 interrupt lines 

 NVIC and the processor core interface are closely coupled, 

which enables low latency interrupt processing and efficient 

processing of late arriving interrupts.  

 The NVIC maintains knowledge of the stacked (nested) 

interrupts to enable tail-chaining of interrupts. 



SysTick Calibration Value Register 

 The SysTick calibration value is set to 9000, which gives a 

reference time base of 3 ms with the SysTick clock set to 3 

MHz (max HCLK/8) 



Interrupt and Exception Vectors 



Interrupt and Exception Vectors 



External Interrupt/Event Controller (EXTI) 

 Consists of up to 18 edge detectors for generating requests  

 Each input line can be independently configured  

 Select the type (pulse or pending)  

 Select corresponding trigger event (rising or falling or both) 

 Each line can also be masked independently  

 Pending register maintains the status line of interrupt requests 

 EXTI controller main features are the following: 

 Independent trigger and mask on each interrupt/event line 

 Dedicated status bit for each interrupt line 

 Generation of up to 18 software event/interrupt requests 



External Interrupt/Event Controller (EXTI) 



NVIC Functional Description 

 To generate the interrupt, the interrupt line should be 

configured and enabled.  

 This is done by programming the two trigger registers with the 

desired edge detection and by enabling the interrupt request 

by writing a ‘1’ to the corresponding bit in the interrupt mask 

register. 

 When the selected edge occurs on the external interrupt line, 

an interrupt request is generated.  

 The pending bit corresponding to the interrupt line is also set. 

This request is reset by writing a ‘1’ in the pending register. 



NVIC Functional Description 

 To generate the event, the event line should be configured and 

enabled 

 This is done by programming the two trigger registers with the 

desired edge detection and by enabling the event request by 

writing a ‘1’ to the corresponding bit in the event mask register 

 When the selected edge occurs on the event line, an event 

pulse is generated and the pending bit corresponding to the 

event line is not set  

 An interrupt/event request can also be generated by software 

by writing a ‘1’ in the software interrupt/event register 



Hardware Interrupt/Event Selection 

 To configure the 18 lines as interrupt sources, use the following 
procedure: 

 Configure the mask bits of the 18 Interrupt lines (EXTI_IMR) 

 Configure the Trigger Selection bits of the Interrupt lines (EXTI_RTSR and 
EXTI_FTSR) 

 Configure the enable and mask bits that control the NVIC IRQ channel 
mapped to the External Interrupt Controller (EXTI) so that an interrupt 
coming from one of the 18 lines can be correctly acknowledged 

 To configure the 18 lines as event sources, use the following 
procedure: 

 Configure the mask bits of the 18 Event lines (EXTI_EMR) 

 Configure the Trigger Selection bits of the Event lines (EXTI_RTSR and 
EXTI_FTSR) 



Software Interrupt/Event Selection 

 The 18 lines can be configured as software interrupt lines as 

follows: 

 Configure the mask bits of the 18 Interrupt/Event lines (EXTI_IMR, 

EXTI_EMR) 

 Set the required bit of the software interrupt register (EXTI_SWIER) 



External Interrupt/Event GPIO Mapping 

 The two other EXTI lines are connected as follows: 

 EXTI line 16 is connected to the PVD output 

 EXTI line 17 is connected to the RTC Alarm event 

…

  



Interrupt Mask Register (EXTI_IMR) 



Event Mask Register (EXTI_EMR) 



Rising trigger selection register 

(EXTI_RTSR) 



Falling trigger selection register 

(EXTI_FTSR) 



Software Interrupt Event Register 

(EXTI_SWIER) 



Pending Register (EXTI_PR) 



SysTick Control and Status Register 



SysTick Reload Value Register 



SysTick Current Value Register 



SysTick Calibration Value Register 



Assignments 

 ARM Project #3 

 


