
Interrupts 



Definition of the Interrupt 

 An event that requires the CPU to stop the current 
program execution and perform some service related to 
the event. 

 A simple analogy 
 Reading a book and the phone rings 
 Stop reading and get the phone 
 Talk.. 
 Return to the book where one read and resume to read 

 The phone call is an interrupt and the talk is an interrupt 
service routine (ISR) or an interrupt handler. 



Interrupt Service Routine (ISR) 
 An interrupt service routine (ISR) is a software routine 

that hardware invokes in response to an interrupt 
 
 
 
 
 
 
 
 
 
 
 

http://ece-research.unm.edu/jimp/310/slides/8086_interrupts-1.gif 

http://support.novell.com/techcenter/articles/img/ana1995050101.gif 



Polling vs. Interrupt-driven 

 Polling 
 Actively samples the status of an external devices. 
 Keep checking the port see if the switch is being pressed. 

 
 

 Interrupt-driven programs 
 Interrupt service routines take care of polling a device’s status. 
 The main loop does not need to pay attention to the switch. 



Why are interrupt used? 

 Coordinate I/O activities and prevent the CPU from being 
tied up during data transfer process. 
 The CPU needs to know if the I/O is ready before it can proceed. 

Without the interrupt capability, the CPU needs to check the 
status of the I/O device continuously. 

 Perform time-critical applications. 
 Many emergent events require the CPU to take action 

immediately. 
 The interrupt mechanism provides a way to force the CPU to 

divert from normal program execution and take immediate 
actions. 



Interrupt Vector and Interrupt Vector Table 

 Refers to the starting address of an interrupt service 
routine (ISR) or an Interrupt handler. 

 Interrupt vectors are stored in a table called an interrupt 
vector table. 

 The interrupt vector table must be stored in a memory 
location agreed upon by the microprocessor 

 The microprocessor knows how to find the vector table 
(and thus the ISR) 
 
 



Interrupt Sequence 
1. The device that requires service sets its flag bit when an event 

takes place. 
2. The microprocessor detects that a flag is set, verifies that the 

corresponding enable bit is also set, and triggers an interrupt. 
3. The processor status is saved automatically on the stack. 
4. The microprocessor looks up the interrupt vector (the address of 

the ISR) for that device and puts the address into the PC. 
5. The microprocessor runs the ISR. 
6. At the end of the ISR, IRET must be used. IRET is a special form of 

return instruction which restores the processor status, so that 
returns to the original program. 



Interrupt Vectors 

 



Interrupt Vectors 

 



Interrupt Vectors 

 



Typical Program setup for Interrupt 

 



External Interrupts 

 



External Interrupt Registers 

 External Interrupt Control Register A - EICRA 
 External Interrupt Control Register B - EICRB 
 External Interrupt Mask Register - EIMSK 
 External Interrupt Flag Register - EIFR 



External Interrupt Control Register A - EICRA 

 



 



 



Global Interrupt Enable 

 



 



Example: Photo Interrupter 

 



Polling 

 
// PD0가 HIGH 면 1을 취함 

// PD0 상승에지 검사 



Interrupt driven 
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