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Overview
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The cute PiTFT got even more adorable with this little primary display for Raspberry Pi in
HAT form! It features a 2.2" display with 320x240 16-bit color pixels. The HAT uses the high
speed SPI interface on the Pi and can use the mini display as a console, X window port,
displaying images or video etc. Best of all it plugs right in on top of your Model A+ or B+
and fits into our case quite nicely.

It's designed to plug directly onto the Pi Model A+ or B+. While not specifically designed for
Pi Model A or B, you can use it with A/B if you solder in an extra-tall 2x13 header (not
included) (http://adafru.it/eib) instead of the included 2x20 header

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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https://www.adafruit.com/product/1658

This design uses the hardware SPI pins (SCK, MOSI, MISO, CEO, CE1) as well as GPIO
#25. All other GPIO are unused. Since we had a tiny bit of space, there's 4 flat tactile
switches wired to four GPIOs, that you can use if you want to make a basic user interface.
For example, you can use one as a power on/off button.

All the other pins are available on a 25-pin long breakout line.

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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To make it super easy for use: we've created a custom kernel package based of off Notro's
awesome framebuffer work, so you can install it over your existing Raspbian (or derivative)
images in just a few commands.

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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Comes as a fully assembled display PCB and an additional 2x20 GPIO header. Some light
soldering is required to attach the 2x20 GPIO header to the HAT but it's fast and easy for
anyone with a soldering iron and solder

This tutorial series shows you how to install the software, play small videos, or display
images such as from your PiCam and more!

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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Easy Install
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The PiTFT requires kernel support and a couple other things to make it a nice stand-alone
display. We have a detailed step-by-step setup for hackers who want to tweak, customize
or understand the PiTFT setup. If you just want to get going, check out the following for
easy-install instructions!

Ready to go image

If you want to start with a fresh image, we have two for Raspbian. There's the larger
'classic Jessie' image that will boot into X by default, and requires a 8G image, it has a lot
more software installed. There's also the smaller 'Jessie Lite' that will boot into the
command line, and can be burned onto a 2G card! Click below to download and install into

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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a new SD card. Unzip and follow the classic SD card burning tutorials
(http://adafru.it/aMW)

Download Jessie-based PiTFT 2.2" HAT Image for Pi 1, Pi 2 and Pi 3 (March 25, 2016)
http://adafru.it/mAe

Download Jessie Lite-based PiTFT 2.2" HAT Image for Pi 1, Pi 2 and Pi 3 (March 25, 2016)
http://adafru.it/mAf

Previous Images:

e Raspbian Jessie 2015/09/24-based image (http://adafru.it/iDC)
o Raspbian Wheezy 2015/09/09-based image (http://adafru.it/idt)

If you already have PiTFT / Notro Kernel

The 2.2" PiTFT is supported in all PiITFT images/kernels as well as Notro's images/kernels,
use this in your /etc/modprobe.d/adafruit.conf file

options fbtft_device name=adafruit22a gpios=dc:25 rotate=270 frequency=32000000

Or if you have a device tree overlay-supporting kernel, put the following at the end of
/boot/config.txt

[pi1]
device_tree=bcm2708-rpi-b-plus.dtb

[pi2]

device_tree=bcm2709-rpi-2-b.dtb

[all]

dtparam=spi=on

dtparam=i2c1=on

dtparam=i2c_arm=on
dtoverlay=pitft22,rotate=270,speed=32000000,fps=20

The DIY Installer isn't working right now, please try the All-In-One image above - no ETA
on why its not working, something to do with the latest Raspbian has changed. Thanks!

DIY Installer script

If you don't want to download an image, you can run our installation package helper from
inside your existing Raspbian install. It will download the kernel add-ons, and configure
your Pi for PiTFT joy

The helper is available for perusal here (http://adafru.it/eln) if you are interested in how it

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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http://elinux.org/RPi_Easy_SD_Card_Setup
https://adafruit-download.s3.amazonaws.com/2016-03-25_Jessie_PiTFT22.zip
https://adafruit-download.s3.amazonaws.com/2016-03-25_Jessie_Lite_PiTFT22.zip
https://s3.amazonaws.com/adafruit-download/2015-09-24-raspbian-jessie-pitft22.zip
http://adafruit-download.s3.amazonaws.com/2015-05-05-raspbian-wheezy-pitft22_150909.zip
https://github.com/adafruit/Adafruit-PiTFT-Helper

works

To download and run it, simply run the following commands:

curl -SLs https://apt.adafruit.com/add-pin | sudo bash
sudo apt-get install raspberrypi-bootloader
sudo apt-get install adafruit-pitft-helper

The first command adds apt.adafruit.com to your repository list, so you can grab code
directly from adafruit's servers

pi@raspberrypi - https://apt.adafruit.com/add-pin | sudo bash

The next two do the actual download and installation, it'll take a while because there's a lot
of software to replace for PiTFT support.

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-

© Adafruit Industries _ .
display-for-raspberry-pi

Page 9 of 36



plEraspberrypl sudo apt-get imstall raspberrypli-bootloader

When prompted to continue, say Yes.

pif@raspberrypi sudo apt-get install raspberrypi-bootloader
Reading package lists... Done
Building dependency tree
Reading state informatiom... Done
The followlng extra packages will be installed:
libraspberrypi-bin Libraspberrypl-dev Libraspberrypi-doc libraspberrypl®
The following packages will be upgraded:
libraspberrypi-bin libraspberrypi-dev libraspberrypi-doc libraspberrypi® raspberrypi-bootloader
5 upgraded, © newly installed, @ to remove and 32 not upgraded.
Need to get 61.5 MB of archiwves.
After this operation, 12.7 MB of additional disk space will be used.
Do you want to continue [Y/n]?¢ Yl

It's normal for the Pi to pause at this step for up to 20 minutes, theres a lot of kernel
software to replace

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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!i? pi@raspberrypi: ~

ey e -
all Audalrruli=plLlL

OK now the kernel and helper are installed, all you have to do is run the helper which will
configure the kernel device tree overlays and add the few configurations to make the
console show up, etc.

sudo adafruit-pitft-helper -t 22

This will install the 2.2" type of PiTFT into the current install.

At the end you will be prompted on whether you want the text console to appear on the
PiTFT. Answer Y or N depending on your personal desires!

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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g pi@raspberrypi: ~ =R

You will also be prompted on whether you want one of the tactile buttons to act as an 'on
off' switch. Answer Y or N depending on your personal desires!

@ pi@raspberrypi: ~ | = | B (-

Thats it!

Run sudo reboot to try out your fancy new PiTFT :)

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
display-for-raspberry-pi
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Detailed Installation

The DIY Installer isn't working right now, please try the All-In-One image above - no ETA
on why its not working, something to do with the latest Raspbian has changed. Thanks!
If you've grabbed our Easy Install image, or use the script, this step is not required, it's
already done! This is just for advanced users who are curious on how to configure and
customize the kernel install

In the next few steps we'll cover thedetailed installation procedure. Chances are, you
should grab the Easy Install image or script. If you have some interest in the details of how
we install the PiTFT setup, read on!

In order to add support for the 2.2" TFT , we'll need to install a new Linux Kernel. Lucky for
you, we created a kernel package that you can simply install over your current Raspbian (or
Raspbian-derived) install instead of needing a whole new image. This makes it easier to

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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keep your install up-to-date.

To use our kernel .deb files you must be using Raspbian or derivative. This wont work with
Arch or other Linux flavors. As Raspbian is the official OS for the Pi, that's the only Linux
we will support! Others can recompile their own kernel using our

patchfile (http://adafru.it/cY2), but we have no tutorial or support or plans for such.

Before you start

You'll need a working install of Raspbian with network access.If you need help getting that
far, check out our collection of Pi tutorials (http://adafru.it/aWq).

We'll be doing this from a console cable connection, but you can just as easily do it from the
direct HDMI/TV console or by SSH'ing in. Whatever gets you to a shell will work!

Also, run sudo apt-get update !

To run these all the setup and config commands you'll need to be logged into a proper
Terminal - use ssh, a console cable, or the main text console (on a TV). The WebIDE
console may not work.

To run these all the setup and config commands you'll need to be logged into a proper
Terminal - use ssh, a console cable, or the main text console (on a TV). The WebIDE
console may not work.

Download & Install Kernel

The only way we're distributing the PiTFT kernel packages right now is thru
apt.adafruit.com so you'll still need to run:

curl -SLs https://apt.adafruit.com/add-pin | sudo bash

To add apt.adafruit.com to your list of software sources

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-

© Adafruit Industries _ .
display-for-raspberry-pi

Page 14 of 36


http://adafruit-download.s3.amazonaws.com/adafruit-ts.zip
http://learn.adafruit.com/adafruit-raspberry-pi-lesson-1-preparing-and-sd-card-for-your-raspberry-pi

pi@raspberrypi curl -SLs https://apt.adafruit.com/add-pin | sudo bash

Then install the kernel with

sudo apt-get install raspberrypi-bootloader

This will take a up to 20 minutes so go make a sandwich or coffee. It takes longer than it
used to because there's now 2 kernels (v6 and v7 arm) and 2 kernel module directories.

plEraspberrypl sudo apt-get imstall raspberrypli-bootloader

© Adafruit Industries https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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sudo apt-get install raspberrypi-bootloader

. Dane
will be installed:
Libraspberrypl- Libraspberrypi-doc Llibraspberrypi®
The followinmg packages will be upg

errypi-bin libraspberrypi- libraspberrypi-doc libraspberrypi® raspberrypi-bootloader

5 upgraded, @ newly installed, 8 to remove and 32 not upgraded.

Need to get ©€1.5 MB of archives.

After this operation, 1 MB of additional disk space will be used.
Do you want to continue [Y/n]? TI

OK since you're not going to run the helper, lets add the device tree overlay manually. Edit

/boot/config.txt with
sudo nano /boot/config.txt
and add the following lines at the end:

[pi1]

device_tree=bcm2708-rpi-b-plus.dtb

[pi2]

device_tree=bcm2709-rpi-2-b.dtb

[all]

dtparam=spi=on

dtparam=i2c1=on

dtparam=i2c_arm=on
dtoverlay=pitft22,rotate=270,speed=32000000,fps=20

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-

© Adafruit Industries _ .
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P

@ pi@raspberrypi: ~

GNU nmano 2.2.6 File: /boot/config.txt Modified

The rotate= variable tells the driver to rotate the screen0 90 180 or 270 degrees.
0 is portrait, with the bottom near the "Adafruit Logo"

90 is landscape, with the bottom of the screen near the buttons.

180 is portrait, with the top near the "Adafruit Logo"

270 is landscape, with the top of the screen near the buttons.

You can change this file withnano and reboot to make the change stick.

The speed= variable tells the driver how to fast to drive the display. 32MHz 32000000) is a
pretty nice 20 FPS rate but if your screen is acting funny, try taking it down to 16MHz
(16000000)

Save the file. Now we'll just reboot to let it all sink in.

sudo shutdown -h now (if you don't have the TFT installed, shutdown, place
the TFT on the Pi and re-power)

or

sudo reboot (if you have the TFT plate installed already)

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-

© Adafruit Industries _ .
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When the Pi restarts, the attached PiTFT should start out all white and then turn black.
That means the kernel found the display and cleared the screen. If the screen did not turn
black, that means that likely there's something up with your connection or kernel install.
Solder anything that needs resoldering!

Now that you're rebooted, log back in on the console/TV/SSH. There's nothing displayed on
the screen yet, we'll do a test to make sure everything is perfect first!

Run the following commands to startx on the/dev/fb1 framebuffer, a.k.a PiTFT screen:

sudo mv /usr/share/X11/xorg.conf.d/99-fbturbo.conf ~
export FRAMEBUFFER=/dev/fb1
startx

B pa@m_|ma.éj

-~

m

You should see the Pi desktop show up on the TFT! Congrats, you've completed the test
perfectly

sudo reboot and look at the console output (or rundmesg in the console window after
logging in) you will see the modules install. Look in particular for the 1LI9340 screen

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-

© Adafruit Industries _ .
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frequency as highlighted here

@ pi@raspberrypi: ~

If you don't ever want to have to type FRAMEBUFFER=/dev/fb1 before startx, you can
make it a default state by editing your profile file: sudo nano ~/.profile and adding

export FRAMEBUFFER=/dev/fb1

near the top and saving the file. Then reboot to reload the profile file. It will now always
assume you want to use /dev/fb1

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary- Page 19 of 36
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£ COM3 - PuTTY

GHU nano 2.2.6

TR

File: /home/pi/.profile

© Adafruit Industries
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Using the Console

If you've grabbed our Easy Install image, or use the script, this step is not required, it's
already done! This is just for advanced users who are curious on how to configure and
customize the console
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One fun thing you can do with the display is have it as your main console instead of the
HDMI/TV output. Even though it is small, with a good font you can get 20 x 40 of text. For
more details, check out https://github.com/notro/fbtft/wiki/Boot-console (http://adafru.it/cXQ)

First up, we'll update the boot configuration file to use the TFT framebuffer/dev/fb1 instead
of the HDMI/TV framebuffer /dev/fb0

sudo nano /boot/cmdline.txt

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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https://github.com/notro/fbtft/wiki/Boot-console

you can also edit it by putting the SD card into a computer and opening the same file.

At the end of the line, find the text that saysrootwait and right after that, enter in:
fbcon=map:10 fbcon=font:VGA8x8 then save the file.

On the next boot, it will bring up the console.
Note that the kernel has to load up the display driver module before it can display

anything on it so you won't get the rainbow screen, a NooBs prompt, or a big chunk
of the kernel details since the module is loaded fairly late in the boot process.

& o (=[5

| think the VGA8x8 font is a bit chunky, you probably want 12x6. To change the font, run
sudo dpkg-reconfigure console-setup and go thru to select Terminus 6x12

AAAdAAn Configuring console-setup AAAA444

Encoding to use on the console:

I50-8B859-4
I50-8859-5
IS0-BES9-6
IS50-8859-7
IS0-8859-8
IS0-8859-9
FOI8-R
KOIs-U
TIS-620

m-mgmmmmammwr

<0k> <Cancel>

SAASASAAAAAAASASASAAAASAAAA5A5A5AA545444

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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A5A5AA5554A855848554584888 Configuring console-serup SA48554435548355A845548848485
i Please choose the character set that should be supported by the console !
font.

If you don't use a framebuffer, the choices that start with "."™ will
B reduce the number of available colors on the console.

i Character Set TO SUpport:

. Latin - Vietnamese
Thai
. Combined - Latin; Slavic Cyrillic; Hebrew: basic Arabic
. Combined - Latin; Slavic Cyrillic:; Greek
. Combined - Latin; Slavic and non-Slavic Cyrillic

character set

<0k> <Cancel>

AEAAAAAASSASASAAAASAAAASASANAAAANAAAAAAAAAAASAASAAAAAAAAAAAAAAAAAA0A8AA0A548 84S

international scripts. "Fixed"™ has a simplistic appearance and has
better coverage of internatiomnal scripts. "Terminus™ may help to reduce
eye fatigue, though some symbols have a similar aspect which may be a
problem for programmers.

If you prefer a bold version of the Terminus font, choose aither
TerminusBold (if wyvou use a framebuffer) or TerminusBoldVGA (otherwise).

Font for the conacle:
GohaClaszsic

TerminusBold

<0k> <Cancel>

SAS855A5855555A8A58A58A5A5A085850855A55A850A05A5A5A0A5550854A55A8A5A058A84A584844¢8

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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& Please select the asize of the fom: for the console. For reference, the
& font used when the computer boots has size Bxl6. Some font sizes

i reqguire the kbd console package (not console-tools) plus framebuffer.

a

4 Font size:

(framebuffer

(framebuffer only)
(framebuffer only)
(framebuffer only)
(framebuffer only)

<0k> <Cancel>

SASAAAASAAAAAAAAASAAAASASANAAAANAASASAAAAAASAASANAAAAAAAAAAAAAAAA0ARAARA844AS

Turn off Console Blanking

You may notice the console goes black after 30 minutes, this is a sort of '‘power saving' or
'screensaver' feature. You can disable this by editing /etc/kbd/configand setting the blank
time to O (which turns it off)

BLANK_TIME=30

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
display-for-raspberry-pi
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Playing Videos

This tutorial page is the same as the one for the 2.8" PiTFT so please go read all about it
there! (http://adafru.it/dlY)

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-

© Adafruit Industries _ .
display-for-raspberry-pi

Page 25 of 36


file:///adafruit-pitft-28-inch-resistive-touchscreen-display-raspberry-pi/playing-videos

Displaying Images

This tutorial page is the same as the one for the 2.8" PiTFT so please go read all about it
there! (http://adafru.it/dJ0)

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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file:///adafruit-pitft-28-inch-resistive-touchscreen-display-raspberry-pi/displaying-images

Using FBCP

The Ideal: Adafruit’s PiTFT displays are razor sharp. Whereas small composite screens on
the Raspberry Pi usually require some video scaling (resulting in blurriness), PiTFT uses
the GPIO header, digitally controlled pixel-by-pixel for a rock steady image. Though not a
lot of pixels, it works great for retro gaming (and the display neatly stacks above the board,
no side protuberances for video cables).

The Downside: this GPIO link entirely bypasses the Pi’'s video hardware, including the
graphics accelerator. Many games and emulators depend on the GPU for performance
gains. So the PiTFT has traditionally been limited to just a subset of specially-compiled
emulators that can work and run well enough without the GPU.

The Solution: our latest PiTFT drivers, along with a tool called focp (framebuffer copy),
careful system configuration, and (optionally) the more potent Raspberry Pi 2 board open
the doors to many more gaming options. Existing emulator packages (such as RetroPie,
with dozens of high-performance emulators and ports) — previously off-limits to the PiTFT
— can run quite effectively now!

Click here to go to our FBCP tutorial!
http://adafru.it/fbe

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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https://learn.adafruit.com/running-opengl-based-games-and-emulators-on-adafruit-pitft-displays/

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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Backlight Control

Unlike the resistive 2.8" PiTFT, this little PiITFT does not have a resistive touch controller
chip that we can take advantage of as an extra backlight control pin. Instead, you can set
use GPIO #18 as an on/off or PWM control.

Note that if you are playing audio out the headphone jack, you can't use the PWM
capabilities of GPIO #18 at the same time, the PWM function is reassigned to do audio.
However, you can use it as a simple on/off pin

There's python code available for controlling the PWM on #18 but you can also just use the
kernel module and shell commands.

With these basic shell commands, you can set the GPIO #18 pin to PWM mode, set the
output to 100 (out of 1023, so dim!), set the output to 1000 (out of 1023, nearly all the way
on) and 0 (off)

gpio -g mode 18 pwm
gpio -g pwm 18 100
gpio -g pwm 18 1000
gpio -g pwm 18 0

pi@raspberrypi: ~

Try other numbers, from 0 (off) to 1023 (all the way on)!

https://learn.adafruit.com/adafruit-2-2-pitft-hat-320-240-primary-
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Extras!

Tactile switch as power button

Its a good idea to safely turn off your Pi with a goodsudo shutdown -h now but that often
means pulling out a keyboard or connecting to the console. With our kernel we added a
cool module that will let you turn any GPIO into a power button. Since there's a couple of
tactile switches right there on the front, lets turn one into a power button. Press once to
properly turn off the pi, press again to start it up. Isn't that nice?

We'll be using GPIO #23, the third button. You can use any of them or other GPIO but
#23's our favorite number anyways.

Add rpi_power_switch to /etc/modules and save

_ .
# pil@raspberrypi: ~ | = | B |
GHU nano 2.2.6 File: /etc/modules Modified |+|

TR

Now create a new conf file or edit our existing one with

sudo nano /etc/modprobe.d/adafruit.conf
and enter in the line
options rpi_power_switch gpio_pin=23 mode=0

Of course, change thegpio_pin setting to some other # if you wish.mode=0 means its a
pushbutton not a switch. If you happen to install an on/off switch, usemode=1
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"5 COMS3 - PuTTY -

GNU nano 2.2.6 File: /etc/modprobe.d/adafruit.conf

To make it active immediately run sudo modprobe rpi_power_switch

@ PuTTY (inactive) “_ | =k

Boot to X Windows on PiTFT

To enable booting straight to X windows on the PiTFT follow the steps below. First make
sure a display configuration which would conflict is not present by executing in a terminal
on the Pi:

sudo mv /usr/share/X11/xorg.conf.d/99-fbturbo.conf ~

Don't worry if the command fails with an error that the file doesn't exist. This failure is
normal and should happen on a good PiTFT install. You can ignore it and move on.

Next run the command below to open the nano text editor as root and create the
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file /usr/share/X11/xorg.conf.d/99-pitft.conf:

sudo nano /usr/share/X11/xorg.conf.d/99-pitft.conf

When the editor loads to a blank file, copy in the text below:

Section "Device"
Identifier "Adafruit PiTFT"
Driver "fbdev"
Option "fbdev" "/dev/fb1"
EndSection

Then save the file by pressingCtrl-O and then enter, and finally exit by pressing Ctrl-X.

The step above will create a configuration file which tells X windows that it should use the
PiTFT framebuffer (located at /dev/fb1) by default when it runs.

At this point you can use the raspi-config tool to enable booting to desktop just like normal
on the Pi. Run the following command:

sudo raspi-config

Then pick the Enable Boot to Desktop/Scratch option and choose if you want to boot to
the console, desktop, or scratch environment. After exiting the tool and rebooting you
should see the Pi load X windows on the PIiTFT after (be patient it can take around 30
seconds to load).

If you want to disable booting to X, just use the raspi-config command again to choose the
console boot option
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FAQ

We'll fill these in as we get more questions,you can also check out the F.A.Qs for the 2.8"
PiTFT, as many of the same questions may apply! (http://adafru.it/dJ2)
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file:///adafruit-pitft-28-inch-resistive-touchscreen-display-raspberry-pi/faq

Downloads

e The latest kernel fork that adds all the TFT, touchscreen, and other addons is here on
github (http://adafru.it/aPa)

e 1L19340 (datasheet) (http://adafru.it/ehr) controller with built in pixel-addressable video
RAM buffer

o Display datasheet (http://adafru.it/ehs)

Schematic

click to enlarge
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Fabrication Print
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https://github.com/adafruit/adafruit-raspberrypi-linux
http://www.adafruit.com/datasheets/ILI9340.pdf
http://www.adafruit.com/datasheets/TM022HDH26_V1.0.pdf
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