
Assignment 3: Timers and Interrupts

1DT056: Programming Embedded Systems
Uppsala University

February 6, 2015

You can achieve a maximum number of 20 points in this assignment.
At least 8 out of 20 points are required to pass the assignment. You will
need to achieve a minimum of 60 points across all six assignments. Earning
80/90/100/110/120 points will earn you 1/2/3/4/5 points in the final exam.
Assignments are to be solved by students individually.

Exercise 1 Interrupts and timers (12p)

In this exercise, you are supposed to implement a program generating
the following sequence of outputs (at the correct points in time since the
program started running):

0.0000s

0.1001s

0.2002s

0.3003s

0.4004s

This means, the program is supposed to send a time stamp to the serial
device every 0.1001s.

1. Implement this program, starting from the project skeleton that
is provided in http://www.it.uu.se/edu/course/homepage/pins/

vt15/lab_env.zip. You are not allowed to use the FreeRTOS func-
tions vTaskDelay or vTaskDelayUntil for this part (they would not
provide the required resolution anyway). Instead, set up one of the
timers of the micro-controller to raise an interrupt every 0.1001s, and
generate the time stamps in the interrupt service routine (ISR).
Recall that it is not possible (due to FreeRTOS restrictions) to use the
function printf in the immediate ISR; you have to use the “deferred
interrupt handling” pattern.

2. Try implementing the same using the vTaskDelayUntil function and
discuss (by listing advantages and disadvantages) which of the two
solutions is preferable.
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Exercise 2 Nested interrupts (8p)

Explain what are nested interrupts and how they function on ARM Cor-
tex M3. What are the downsides of nested interrupts and how is their impact
reduced?

Submission

Solution to the assignment should be submitted
via the Student Portal at latest on Friday, February 20th, 2015.
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