
EE14 Lab 8: Non-blocking UART
Writeup due the week of March 23-27, 2026

1 Introduction

You’ve already used the UART in previous labs to send characters from printf() to the serial console on
your computer. This is convenient, but it can cause the code to block for tens or hundreds of milliseconds
at a time. Now that you understand interrupts, we have the tools to do this better. In this lab, you’ll
implement a version of serial_write() that doesn’t block.1

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

• Write code where interrupts interact with mainline code.

• Explain how a circular buffer and an interrupt can be used to make a non-blocking function. This is
a very common design pattern in embedded systems.

• Debug code without using printf(). (If your UART code isn’t working, obviously printf() isn’t
going to help!)

2 In lab

Understanding the code

L1: Create an empty PlatformIO project with the same settings as usual:

• Board: ST Nucleo L432KC

• Framework: CMSIS

L2: Download the framework starter files from the course website and add them to your project. Read
through the functions in uart.c (particularly serial_write()) to understand how they work.
You’ll probably also want to look at the USART section in the reference manual, particularly the
TXE bit and corresponding interrupt.

L3: Complete the function serial_write_nonblocking(). The basic strategy is:

1. serial_write_nonblocking() copies the data to a circular buffer, initiates the transfer (if
necessary) and then returns immediately.

2. Whenever the ”transmit buffer empty” interrupt fires, the interrupt handler copies the next byte
from the circular buffer into the TX buffer register.

Note that the TXE interrupt doesn’t have a flag to clear it; the TXE bit is the flag, and it’s cleared
when you write new data into the TX buffer register. This means you’ll need to think carefully
about what should happen when you transmit the last byte and the circular buffer is empty.

Part of what makes this hard is that you can’t use printf() if your UART isn’t working, and it’s
often hard to tell if and when your your ISR is running. Think about how you could test parts
of your code (e.g., the circular buffer) using the normal serial_write() or the debugger for

1An even better way to do this is with DMA... but we’ll come back to that later!
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confirmation that it works, and how you can monitor the behavior of your ISR using a scope or
logic analyzer.

L4: Test your function to prove that it works. At a minimum, you need to confirm that:

• Your code actually sends data out to the UART

• Calls to serial_write_nonblocking() actaully are non-blocking.

• It doesn’t blow up (or more likely, garble any data) if your circular buffer gets full.

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.

• Documentation that your code works, captured in part L4. This documentation will probably be a
combination of lab notes, oscilloscope or logic analyzer screenshots, timing results, or printouts from
running code.

• Answers to the following questions:

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

– What are you confused or curious about? (As usual, be specific here! Obviously anything with
interrupts can get tricky, but try to narrow it down to a specific question.)

– How long did it take you to complete this lab? (This is a new lab for 2026, and this will help us
calibrate the workload for future semesters.)

• Your completed code, 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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