
Appendix D: Using Interrupt Service Routines (ISR) in a NIOS based 

system 
 

Theory of Operation 

The hello_world.c  demonstration uses a polling technique to monitor the values of the push 

buttons. An infinite while(1) loop is used and each time through the loop the value of the push 

buttons are monitored. Another means to monitor events is through the use of interrupts. 

The theory of operation of how hardware interrupts work is shown in Figure 1. The appendix 

explains how to implement hardware implements using NIOSII and hardware abstraction layer 

(HAL) functions. 

             

Figure 1: Interrupt architecture 

Interrupts gain priority over any code such as while loops, for loops etc. which are executing. 
This section demonstrates how software registers an Interrupt Service Routine (ISR) using the 
alt_ic_isr_register() HAL function. The hardware abstraction layer (HAL) registers the ISR by 
configuring the vector table. The return code from alt_ic_isr_register() is zero if the function 
succeeds, and nonzero if it fails. If the HAL registers an ISR successfully, the associated Nios II 
hardware interrupt (as defined by irq) is enabled on return from alt_ic_isr_register().The main 
components of this HAL function are as follows: 
 

                



1. SWITCH_IRQ_INTERRUPT_CONTROLLER_ID – Interrupt controller ID (refer to 

system.h) 

2. SWITCH_IRQ – IRQ number (refer to system.h) 

3. handle_button_interrupts(ISR) – Pointer to ISR function 

4. edge_capture_ptr – Argument passed to the ISR  

5. 0x0 – Flag (reserved)  

The ISR reads the value of the push buttons and updates the pointer to the variable 

edge_capture. The pointer edge_capture_ptr reads the new value on the push buttons. For 

more details about alt_ic_isr_register() and its parameters, please refer Exception Handling, 

NIOS || Software Developer's Handbook - Altera. 

Steps to compile the interrupt enabled software 

 The C program with the hardware interrupts used is present in the 

hello_world_interrupt.c file in the software folder. 

 Copy the contents of the file into the hello_world.c file, or replace hello_world.c with 

hello_world_interrupt.c 

 Program the board with the .sof file as explained in Error! Reference source not 

found.. 

 Build the design and run it on the hardware. 

Demonstration to explain the execution of the design                    

The main menu gives the user an option to select between the modes of operation. The menu 

is displayed by calling the functions TopMenu, MenuBegin and MenuEnd. The input from the 

user is read using the function GetInputString. The console displays it as: 

                                       

a: Blink continuously with hardware interrupts 

To start the blinking process the user needs to press PB2. The console displays the following 

message:In the blink continuous mode the LED2 blinks continuously until the user interrupts it 

by pressing PB3. When there is an interrupt, the following message is displayed:  

https://www.altera.com/en_US/pdfs/literature/hb/nios2/n2sw_nii52006.pdf
https://www.altera.com/en_US/pdfs/literature/hb/nios2/n2sw_nii52006.pdf


                     

If the user wishes to continue blinking they have to press PB2 again or if they wish to exit out of 

the loop they have to press PB3.                

b: Blink number of times entered by user 

In this mode of operation the GetInputString() function reads a number in the range 0 to 9 

entered by the user. The LED2 and LED3 blink for the number of times specified by the user 

and exits the loop. The image below shows the messages the user must observe in this mode: 

                         


