
ES 4 Final project report guidelines

Your final project report should be a detailed document explaining how your project works. If done well,
someone else should be able to pick up your document and your circuit, and quickly build on the work you
have done.

Your target audience should be someone else in ES4.\footnote{Not hypothetical – I’ve occasionally given past
reports to teams trying to do You can and should assume basic knowledge of digital design and FPGAs. You
should not assume any knowledge of particular protocols or components other than what we have worked
with in the lab assignments.

Getting the level of detail right is a little tricky. You don’t want to overload and confuse the reader with
unnecessary details, but you also don’t want to gloss over important information. One rule of thumb to help
with this: Any time you make a decision that has consequences you should explain your reasoning. If a
decision has no significant consequences (“I decided to connect SCK to pin 14 of the FPGA’ ’), then leave it
out.

The report should be structured with the following sections:

1. Overview: In about one page, describe the basic idea of your project and how the main components
fit together. If you’ve built a game or something else with visual output, one or more screenshots (or
links to videos) would be appropriate. Consider annotating the visual components and describing the
relevant modules that are used to control and display them.

You should also include a high-level diagram explaining how the various components fit together, which
will provide a kind of “map” for the technical description. It’s tempting to just paste in the top-level
netlist view from Radiant, but this is way too detailed (it shows every wire) and doesn’t give a useful
explanation of what anything does.

After reading the overview section, your reader should have no doubts or confusion about you’re trying
to achieve, and should have a rough idea of what the important pieces are and how they work together.
The next section will fill into the details.

Remember, a good technical writeup is a like a good house photo-tour: you have a clear sense of
where you are at all times, transitions guide you from one part to the next, and important things are
highlighted while unimportant things (photo of the sprinkler system controller??) are omitted.

2. Technical description: Each major component of your project should have a subsection explaining
how it works. Use block diagrams, schematics, timing diagrams, and FSM state-transition diagrams to
explain what you did. In general, you should try to explain with diagrams instead of text and code. If
you have repetitive information to explain, consider using a table rather than prose.

Explain how you solved the hard parts of the project, i.e., the major technical challenges that anyone
else doing the same project would have to solve. Imagine an ES 4 student just starting their project and
asking you, “how did you do that?” For example, how do you identify collisions? How do you store that
many sprites? How did you represent the game state in RAM, and why did you choose that method?

This should not be an action-by-action narrative of what you did, like you might document for your lab
journal. Readers of your report don’t want a hero story about how you stayed up all night trying to
get ROM working and then realized by the light of dawn that you had been inadvertently re-flashing
the same broken FPGA image; they just want an understandable description of how the final system
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works. Avoid describing intermediate steps or results unless they have a direct impact on the way the
completed project works.

3. Results: Describe the state of your project. Capture some pictures, screenshots, or other data to
demonstrate that your project is working. If there are any metrics related to its overall performance
(maximum bytes processed per second, number of sounds that can be made, colors that can be displayed,
etc.), you should describe those.

If there are any known bugs, explain those as well as you can.

Finally, if there are parts of your project that are incomplete or fell short of your original goals, describe
what you would do next if you had more time.

4. Reflection As a team, reflect on how the project went. What went well? What didn’t? If you had it
to do over again, what would you do differently?

5. Work division Explain briefly what each team member contributed to the project. Be specific; explain
who implemented particular VHDL entities or built parts of the circuit.

References to online guides or datasheets should be put inline, preferably just as URLs in the text.

The report should be at least ten pages and probably not more than 20. Diagrams and tables will make up
a large part of this. Don’t include your entire code listing in the report; please submit that via provide
instead.

Writing style
In constrast to much of the writing you have done, where the goal is to fill up a certain number of pages
or to use big words and impress your teacher, the goal of writing in engineering is to convey the necessary
information as clearly and concisely as possible. You want your reader to understand as much as possible in
the shortest possible time.

Here’s a brief video that gives tips how to do this well: https://youtu.be/rVx2Qtlwgmg

A few suggestions may also help:

• First-person active voice is fine, but you should write in the plural (“we” instead of “I”) unless your
teammates bailed on you and you’re actually doing the whole project yourself.

• I find that active voice is usually clearer than passive voice. Here’s a brief video explaining when you
should use active and passive voice: https://youtu.be/FHPQpgkNJb0

Occasionally you need a subject to avoid a passive sentence, but using “we” every time can get tedious,
or you may run someday run into a grumpy person who insists that first-person pronouns have no place
in technical writing. In these cases, you can sometimes make the document the subject. For example,
instead of the passive: “The design and operation of the frobnobicator system are described herein.”
consider the active version: “This document describes the design and operation of the frobnobicator
system.”

• Acronyms are a little tricky. In the technology world, we have lots of acronyms which are better-known
than the words they stand for. Consider for example, HDMI, USB, FPGA, or (most egregiously) VHDL.
In fact, we even have a few acronyms that no longer stand for anything, and are just words now (e.g.,
ARM).

As always, write for clarity. If expanding the acronym increases clarity for the majority of your audience,
do it. If it’s just an unnecessary parenthetical to satisfy your nitpicking professor, drop it.

Consider this example sentence:

Signals were created to send the outputs of one entity to another using port maps.

Let’s improve this one bit at a time:
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1. Switch to active voice: “We created signals to send the outputs of one entity to another using port
maps.”

2. Eliminate the “we created” part, preserving the active voice : “Signals connect the outputs of one entity
to another using port maps.”

3. Simplify the language further: “Port-mapped signals connect the components together.”

4. Eliminate the sentence completely! Anyone with basic understanding of VHDL knows that this is how
modules are connected together, and these words are completely wasted.

Closing thoughts
Technical writing is an essential engineering skill, and like any skill, it takes practice. The kind of writing
that got you an A in high school English will not cut it here; engineering has different objectives and different
standards.

When I started writing my PhD dissertation, my advisor told me, “the best writing is re-writing.” That was
not what I wanted to hear at the beginning of a 149-page writing project, but he was exactly right. Get the
words out of your head and written down, but then take a break and come back to re-read what you wrote.
Revise and clarify your writing, and even toss out and rewrite sections that don’t make sense. Your final
document will be much stronger for it — and the process itself will make you a better writer.
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