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Module 8. Timers:  Theory and Practice 
 

Topics 
• Intro to Interrupts 
• Intro to Timers 

 

But first… what is a timer? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Most microcontrollers have timers in some form. Timers can be used to generate interrupts at 
particular intervals, generate PWM signals, measure frequency of input signals, and more! In 
this course, we will focus on the generation of timer interrupts, which tell the CPU that a certain 
amount of time has passed.  
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Fundamental timer counting modes 
 
Most timers have a number of counting modes:   
Unidirectional mode (called "Up mode" on the MSP430) 
Count from 0 to a programmer set maximum count value (which we call MAX_CNT).  
 
 
 
 
 
 
 
Continuous mode 
Count from 0 to full count of timer (8, 12, 16 bits, etc.) For a 16 bit timer, this means: 
 
 
 
 
 
 
 
Up/Down Mode 
Counts from 0 to programmer set maximum count, then back down to zero  
 
 
 
 
 
 
 
In each mode, most timers (like those on the MSP430) will trigger an interrupt when the count 
transitions back to 0.  
Most timer peripherals have two "operating modes", which control how they use the counter:  

• Capture mode: Records the counter value when a certain input changes  
 

• Compare mode: Performs an operation when the counter value reaches a certain value 
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Interrupts 
 
Interrupt: A signal sent to the CPU from a peripheral or external source  

• Typically, an interrupt is either a request for the CPU to do something or a notification 
that the peripheral has something (ie, data) available for the CPU to use.  

• The CPU can choose to accept (or to "service") the interrupt, or ignore it. Certain 
interrupts, called "non-maskable interrupts" (NMIs) cannot be ignored. 

 
Interrupts on the CPU are handled by a special function called an Interrupt Service Routine 
(ISR).  
 
Note:  Interrupts are not just for timers!   
Many peripherals on the MSP430 can generate interrupts for different reasons: 
 
 
 
 
 
 
What does the CPU do when it receives interrupts?  
Arrival of interrupts is asynchronous to the program's execution.  
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How do interrupts work internally?  
Peripherals that can trigger interrupts so do by issuing a request to the CPU’s interrupt 
controller, often over a dedicated wire called an interrupt request line.  The interrupt controller 
decides how the CPU processes each interrupt:  




















