
EE14 Lab 4: Scanning the matrix
Writeup due a week after your lab session (February 16-20)

Introduction

In the next lab you’ll build a keypad combination lock, like you might find on a door, safe, or locker. So for
this lab, your task is to connect a keypad to your Nucleo, and write code to read whether the buttons are
pushed.

The only catch is that the keypad is multiplexed — it uses only 7 wires to read the 12 buttons. So rather
than a simple GPIO read for each button, your code will need scan through the button matrix and determine
whether each button is pushed. We’re not going to describe how to do that here; look back at the lecture
slides for details.

After successfully completing this lab, you should be able to:

• Use GPIO inputs to read buttons, using the internal pull-up resistors

• Explain how the microcontroller can read 12 buttons with only 7 wires, and write code to do this with
a multiplexed keypad.

Prelab

There is no prelab for this lab. However, this lab will be much easier if you wrap up all the bit manipulation
for GPIO into some simple functions like gpio_config_direction() and gpio_read(), as described
in Homework 3. So if you haven’t started on Homework 3, now would be a good time!

In lab

L1: Plug your keypad into your breadboard.a Use either a multimeter or a little circuit with 3.3V
from the Nucleo and an LED to probe the switch matrix until you feel confident you know how it
works.

aIt’s really tempting to try to plug it straight into one side of the Nucleo, but there aren’t 7 adjacent pins that can be
used for GPIO. Note that A7 and A2 must be reserved for the UART communication with your computer.
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L2: Create an empty PlatformIO project with the same settings as last time:

• Name: Whatever you want, but hopefully something descriptive like EE14 lab4!

• Board: ST Nucleo L432KC

• Framework: CMSIS

You may want to copy the files from Lab 1 so that you can send button press information over the serial
port.

L3: Write code to read the state of a single button, and confirm that this works.

L4: Write code to read the state of all of the buttons, and confirm that this works.

L5: Figure out how long it takes to read the whole keypad matrix, and record whatever you did to test
this.

What to turn in

Your lab report should contain the following:

• A cover page with your name, date, lab section, and lab TA names, and a 1-2 sentence description of
the lab.

• Your answer to question 5, along with a description of how you arrived at this number, and documen-
tation of your results (code snippets, oscilloscope screenshots, etc).

• Answers to the following questions:

– What do you understand now, that you didn’t before the lab?

– What are you confused or curious about? (You’re not allowed to say “nothing” — once again, I
have several things I’m confused and curious about after writing this lab.)

– How long did it take you to complete this lab? (This will help us calibrate the workload for future
semesters.)

• Your completed code for reading the keypad, as text in a monospace font at the end of the report (not
a screenshot!). You should be able to copy and paste straight out of VSCode and keep the syntax
highlighting. The LATEX listings package is also a great way to typeset code.
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