EE 14 quiz 1 study guide

Quiz 1 will be on Wednesday, February 11, during the last 30 minutes of class. My aim is to write the quiz so
that it can be typically completed in less than 25 minutes.

If you need extra time (whether you have official accommodations through StAAR or not), please come to
the alternate room (to be announced on Piazza) at 12pm.

You shouldn’t need a calculator, but you can bring one if you'd like.

To be prepared for this quiz, you should be able to:

Lecture 1

e Explain to a non-technical person what an embedded system is, and give examples
e Explain what a memory map is, and identify the sections on the STM32L.4 memory map

Lecture 2

e Describe the purpose of the following GPIO registers:

Mode (GPIOx_MODER)

— Output type (GPIOx_OTYPER)

Output data (GPIOx_ODR)

Input data (GPIOx_IDR) (from Lecture 5)

e Write code to set and clear arbitrary bit patterns in a register

e Describe what the volatile keyword means, and what happens without it

Lecture 3

e Define pulse-width modulation, and give several examples of how it can be used to control things.
e Interpret the PWM waveform diagrams in datasheets.

e Explain what the prescalar, counter, compare, and reload registers all do.

o Calculate register values to achieve a particular frequency and duty cycle.

Lecture 4

e Explain how code can be structured to perform multiple tasks in parallel on an embedded system.
e Write code that can wait for amounts of time without using a blocking delay.

Lecture 5

e Describe what finite state machines are, and why they are useful in a software context.

e Draw a state transition diagram based on knowledge of a real embedded system

e Implement FSMs in C using state-centric, event-centric, or table-driven design patterns.
o Identify things in an FSM that might be better suited to one implementation or another.
o Explain how a microcontroller can read 12 buttons with only 7 wires
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