Organic LED Display Guide ID: 255 - Release: Dozuki Update 8/24... [minor] 2024-08-23

Bucknell

UNIVERSITY

Organic LED Display

In this tutorial we will cover how to get stated with an OLED image and text display. It will cover
wiring, coding, and potential uses.
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INTRODUCTION

OLED (organic light-emitting diode) displays, contrary to Character LCDs, are usually made up of
more pixels and in this case, are aimed towards displaying pictures rather than just text. Accordingly,
they are a bit more complicated to set up and use successfully. On the other hand, displaying images
is a huge boon and is useful for a number of projects.

TOOLS: PARTS:

Micro-USB Cable (1) Feather M4 Express (1)
OLED display (1)
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Step 1 — Prerequisites

® Before you complete this tutorial,
make sure that you have
completed the Feather M4 Express
and 12C tutorials first.

® You will also need a 128x64 OLED
display. No jumper cables will be
needed.
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Step 2 — Hardware
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® To connect the display and the Feather, simply place one on top of the other, lining up all the
pins, or use the Doubler that may be connected to both already. The Doubler will connect every
pin on one side to every pin on the other, effectively allowing you to stack a FeatherWing or
similarly designed device on a Feather without usual drawbacks.

® |f using the components on top of one another, it can be a little difficult to read the labels on the
Feather with the display right on top. If for this reason or another you'd like to move the display
elsewhere, just make sure to connect the power, ground and 12C pins correctly. Check Adafruit's
pinout page.
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Step 3 — Setup

® To use CircuitPython for this
tutorial, you will need these libraries
from the adafruit bundle:
adafruit_bus_device,
adafruit_displayio_sh1107, and
adafruit_display_text. These are
all found in the common library
bundle. Check the Feather tutorial
for a refresher.

Bundle for Version 9.x

This bundle is built for use with CircuitPython 9.x.x. If you are using CircuitPython 9, please download this bundle. The .mpy format has changed as of
CircuitPython 9, so 8.x libraries are not compatible.

adafruit-circuitpython-bundle-9.x-mpy-20240516.zip &,

® |n addition, you will need to import
some libraries to initialize your 12C
protocol. Make sure to include
these statements at the beginning
of your code: import displayio --
import board -- from displayio
import I12CDisplay as
I2CDisplayBus -- import
adafruit_displayio_sh1107 --
import time

® Important to note in your code: The
OLED display communicates with
I2C. Accordingly, if you have any
other 12C components being used
at the same time, make sure that
you include pauses like
time.sleep(.1) between actions.
See the reasoning for this in the
12C tutorial.

® Make sure the version matches
your installed CircuitPython
version.
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Step 4 — Code setup

® Using the display can be confusing.
It requires a very specific setup and
then acts by using some new
concepts. To set up the display,
import everything needed and then
address the board at the correct

i€ displayio_shiier. AP location: display_bus =

’ R I2CDisplayBus(i2c,
device_address=0x3C).

color_bitmap = displayio.Bitmap(WIDTH, HEIGHT, 1)

® After addressing the board,
initialize it and define the width,
height, and border by using
display =
adafruit_displayio_sh1107.SH110
7(display_bus, width=WIDTH,
height=HEIGHT, rotation=0 You
can set the WIDTH and HEIGHT
variables beforehand or manually
include them in your code.

® To display an image on a black and
white OLED display, it must be in
the bitmap (.omp) format. Place
these files in the root of your
CIRCUITPY device so that it can
find them. These must be found by
defining them as bitmaps: bitmap

displayio.OnDiskBitmap("'/filena
me.bmp").
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Step 5 — Applying code to display

® After including your bitmaps, these
must be represented as TileGrids
to hold the bitmap in the device's
memory: tile_grid =
displayio.TileGrid(bitmap,
pixel_shader=bitmap.pixel_shade
lette, x=0, y=0) I").

® Finally, to actually put these
TileGrids on the display, they must
be included in Groups. These
groups act as sorts of arrays where
each new item added is another
image or text on top of the last. To
define a Group: group =
displayio.Group() and to display
it: display.root_group = group.

® To add items to a group, use
group.append(tile_grid), or to
specify location
group.insert(index, tile_grid). For
text, define the area as text_area =
label.Label(terminalio.FONT,
text=insert text here,
color=0xFFFFFF, x=8, y=8) and
add them into a group the same
exact way, with text_area as the
item to be added.
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® Add a while True loop with nothing
in it to make your image stay on the
screen. You can use pass or any
time.sleep to do nothing every
loop. For more detailed information
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and some other functions, see the
CircuitPython documentation for
the sh1107 library.

® To make sure it's working properly,
check out Adafruit's example code.
If you get errors or are otherwise
stuck, Al like ChatGPT 4 or
Perplexity can be surprisingly
effective resources for code and
debugging.

Step 6 — Challenge

® To earn a badge for the display,
find an image that you'd like to
display. Make sure it's in the .bmp
format (online converters may be
helpful) and equal to or smaller
than 128x64 pixels. Otherwise, it
may not fit properly on your screen
and look wrong. Save your image
as a unique filename in your
Feather's root directory.

® For the challenge, manipulate your
code to move around your image
over time. Additionally, add some
text that appears over or next to
your image as a label.

Adafruit OLED displays are versatile and easy to use, making them an excellent choice for various
projects, from simple status displays to more complex graphical user interfaces. With the knowledge
gained from this tutorial, you can now incorporate these displays into your projects. Remember, the code
examples provided are just the beginning. You can further explore the libraries and documentation to
unlock more advanced features, such as scrolling text, custom fonts, and even displaying images or
bitmaps.
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