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Overview

Is this not the cutest little display for the Raspberry Pi? It features a 2.8" display with 320x240
16-bit color pixels and a resistive touch overlay. The plate 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!

It's designed to fit nicely onto the Pi Model A or B but also works perfectly fine with the Model
B+ as long as you don't mind the PCB overhangs the USB ports by 5mm

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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This design uses the hardware SPI pins (SCK, MOSI, MISO, CEO, CE1) as well as GPIO #25 and
#24. All other GPIO are unused. Since we had a tiny bit of space, there's 4 spots for optional
slim 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.

We bring out GPIO #23, #22, #21, and #18 to the four switch locations!
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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-pitft-28-inch-resistive-touchscreen-
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This tutorial series shows you how to install the software, as well as calibrate the
touchscreen, splay videos, display images such as from your PiCam and more!

https://I .adafruit. fruit-pitft-28-inch-resistive- h -
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display-raspberry-pi
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Assembly

This tutorial page is for PITFT that came as a kit. If your PITFT is already assembled, skip
this step!
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Before you start check that you have the parts you need: an assembled PITFT plate with the
2.8" screen, extra tall female header and the 2x13 IDC socket. Note that it is normal for the
screen to be 'loose' - this is so its easier for you to solder the connector on!

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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Check also on the back that the TFT is attached and that the flex connector is seated into
the onboard FPC socket.

The easiest way to attach the headeris if you
have a Raspberry Pi as a 'stand' - make sure its
powered off & unplugged!

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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Plug the extra tall female header into the GPIO
port on the Pi as shown. Make sure its seated

hice and flat

B0 s s
bbiinare

Place the PITFT shield on top so all the pins
stick through the connector on the side. Gently
flip the TFT so its off to the side and wont be in

your way while you solder
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Heat up your soldering iron, and grab some
solder. Start by tack-soldering one of the
corners while pressing on the plate to make it
sit flat. Once you have one or two pins done
you can continue to solder each of the pins.
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Before attaching the display, check that all the
pins are soldered nicely and there's no
bridging, cold solder, shorts, or unsoldered
pins.

Now we can attach the screen. Remove the
two thin tape cover strips.

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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Line up the screen on the white outline, make
sure there's some space from the header you
just soldered in and the metal sides of the
screen. As long as you don't really press down
on the screen you can reposition it once or
twice.

Once you have the screen so it is definitely not
touching the header, you can gently press on
the sides to secure the tape.

If the protective plastic coveris still on the
screen you can press it against a clean table
from above. That way you will really securely
attach it!

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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If you want to attach an Adafruit Cobbler or
similar, you can solder in the optional 2x13 IDC
on the bottom of the screen as shown here.
This will keep the top side clean and flat. Solder
in all 26 pins

The picture shows a 2x13 male header. We've
since updated this product to include an IDC
socket so it's easier to add a cobbler. Both will
work, though!

You can attach a 26-pin IDC cable just make
sure the pin 1 indicatoris on the right as
indicated in this photo - there's also a #1
marking on the PCB!

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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Easy Install

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 one for Raspbian - click here to download it
and install into a new SD card. Unzip and follow the classic SD card burning tutorials
(http://adafru.it/aMwW)

Download PiTFT 2.8" Resistive

Image (9/18/2014)
http://adafru.it/e12

This image is customized for the RESISTIVE touch 2.8" TFT, also known as PID #1601!

Not for PID #1983

Previous images:
e Raspbian 2014/06/20-based image (http://adafru.it/dSM)

We also have a couple olderimages we used to suggest. We are keeping the links here in
case you need them. Thank you to Notro for putting these together!

¢ Animage built on Raspbian January 7, 2014. This is not B+

compatible! (http://adafru.it/dxa)
¢ Animage buit on Raspbian June 20, 2014. B+ compatible (http://adafru.it/dMo)

DIY Installer script

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

The script is available for perusal here (http://adafru.it/dSN)

you can download it with:

wget http:

myv pitftsh pitft.sh

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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http://elinux.org/RPi_Easy_SD_Card_Setup
http://adafruit-download.s3.amazonaws.com/PiTFT28R_raspbian140909_2014_09_18.zip
http://adafruit-download.s3.amazonaws.com/PiTFT28R_raspbian140620_2014_08_25.zip
http://adafruit-download.s3.amazonaws.com/2014-01-07-wheezy-raspbian-2014-03-12-fbtft-pitft.zip
http://adafruit-download.s3.amazonaws.com/2014-06-20-wheezy-raspbian-2014-07-25-fbtft-pitft.zip
https://gist.github.com/ladyada/f86f777df68fe41181b0

chmod +x pitftsh

2 COM3 - puTTY E=EET—)

»

Then run it with:

sudo ./pitft.sh -t 28r -r

This will install the "2.8 Resistive" type of PITFT into the current install.

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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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!

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

© Adafruit Industries https://Iearn.adafruit.com/gdafruit—pitft—28—in(.:h—resistive—touchscreen— Page 19 of 66
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Thats it!

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

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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Detailed Installation

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 the detailed 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 2.8" TFT and touchscreen, 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 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/cY?2),

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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http://adafruit-download.s3.amazonaws.com/adafruit-ts.zip

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 (ona TV). The WebIDE
console may not work.

Download & Install

Download the multiple files you'll need by running the following commands

cd ~
wget http:
wget http:

wget http:
wget http:
wget http:

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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Next install the new kernel with

sudo dpkg -i -B *.deb

This will take a few minutes so go make a sandwich or coffee

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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If you have a version of Raspbian more recent than Sept. 2013, you'll need to turn off

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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the accelerated X framebuffer here, run "sudo mv /usr/share/X11/xorg.conf.d/99-

fbturbo.conf ~" to remove the accelerated X buffer and save it in your home directory

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)

Now that you're rebooted, log back in on the console/TV/SSH. There's no screen yet, we'll
do a test to make sure everything is perfect first!

Run the following commands to install the screen driver. Note that the screen will go from
white to black indicating the commands succeeded.

sudo modprobe spi-bcm2708

sudo modprobe fbtft device name=adafruitts rotate=90
export FRAMEBUFFER=/dev/fbl

startx

'£3 COM3 - puTTY — - v - o e

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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You should see the Pi desktop show up on the TFT! Congrats, you've completed the first
test perfectly. Now we'll make the TFT kernel modules automatically install on boot.

Hit Control-C in the console to quit the X server so we can continue configuration

Module Auto-loading

We'll now make the modules auto-load. Lets edit the /etc/modules list with
sudo nano /etc/modules
add two lines

spi-bcm2708
fbtft_device

Then Control-X Y [return] to save

E£ COMS3 - PuTTY | (e S

GHU nano 2.2.6 File: /etc/modules N

1l madules tao T 1T . ll

nes of k

[ Wrote 9 lines ]

You're not done yet! Now we have to add the configuration details in a new modprobe file:

sudo nano /etc/modprobe.d/adafruit.conf

© Adafruit Industries https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen- Page 26 of 66
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add the following line
options fbtft device name=adafruitrt28 rotate=90 frequency=32000000
and save like you did before.

The rotate= variable tells the driver to rotate the screen 0 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 with nano and reboot to make the change stick.

The frequency= 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)

The screenshot below shows "name=adafruitts" but its better to use "name=adafruitrt28"
since we now have multiple types of touchscreens, so its good to be super clear we're
using the Adafruit Resistive Touch 2.8" (adafruitrt28) driver

2o I

GHU nano 2.2.6 File: /etc/modprobe.dfadafruit.conf

options fhrft device name=adafruitts rotate=90 fregquency=3200000

[ Wrote 2 lines ]

sudo reboot and look at the console output (or run dmesg in the console window after
logging in) you will see the modules install. Look in particular for the STMPE610 detection and
the ILI9340 screen frequency as highlighted here

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
display-raspberry-pi
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We can set up the touchscreen for rotate=90 configuration by doing the following (for
more delicate calibration or for other rotate=XX values, see the next section)
Create the directory and new calibration configuration file:

sudo mkdir /etc/X11/xorg.conf.d
sudo nano /etc/X11l/xorg.conf.d/99-calibration.conf

and enter in the following lines, then save.

Section "InputClass"
Identifier "calibration"
MatchProduct "stmpe-ts"

Option "Calibration" "3800 200 200 3800"
Option "SwapAxes" “1"
EndSection

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
display-raspberry-pi
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GHU nano 2.2.6 File: fetec/X1l/xorg.conf.d/99-calibration.conf Modified |-

You can now try to run X again with
FRAMEBUFFER=/dev/fbl startx
Type Control-C to quit X

If you don't ever want to have to type FRAMEBUFFER=/dev/fb1l before startx, you can make
it a default state by editing your profile file: sudo nano ~/.profile and adding

export FRAMEBUFFER=/dev/fbl

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

© Adafruit Industries https://Iearn.adafruit.com/gdafruit—pitft—28—in(.:h—resistive—touchscreen— Page 29 of 66
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Touchscreen Install & Calibrate

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 touchscreen

Setting up the Touchscreen

Now that the screen is working nicely, we'll take care of the touchscreen. There's just a bit of
calibration to do, but it isn't hard at all.

Before we start, we'll make a udev rule for the touchscreen. That's because the eventX
name of the device will change a lot and its annoying to figure out what its called depending
on whether you have a keyboard or other mouse installed.

Run

sudo nano /etc/udev/rules.d/95-stmpe.rules

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-

. . Page 31 of 66
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to create a new udev file and copy & paste the following line in:
SUBSYSTEM=="input", ATTRS{name}=="stmpe-ts",
ENV{DEVNAME } =="*event*", SYMLINK+="input/touchscreen"

o COMS3 - PuTTY.

GNU nano 2.2.6 File: /fetc/udev/rules.d/S5-stmpe.rules Modified

T T e T T

Remove and re-install the touchscreen with

sudo rmmod stmpe_ts; sudo modprobe stmpe_ts

Then type Is -l /dev/input/touchscreen

It should point to eventX where X is some number, that number will be different on different
setups since other keyboards/mice/USB devices will take up an event slot

&3 COM3 - PuTTY.

There are some tools we can use to calibrate & debug the touchscreen. Install the "event
test" and "touchscreen library" packages with

sudo apt-get install evtest tslib libts-bin

https://I .adafruit. fruit-pitft-28-inch-resistive- h -
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Now you can use some tools such as sudo evtest /dev/input/touchscreen which will
let you see touchscreen events in real time, press on the touchscreen to see the reports.

https://I .adafruit. fruit-pitft-28-inch-resistive- h -
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AutoMagic Calibration Script

If you rotate the display you need to recalibrate the touchscreen to work with the new
screen orientation. You can manually run the calibration processes in the next section, or you
can run a small Python script which will automatically set a default touchscreen calibration
based on the screen orientation.

To run this script, first download it by executing in a terminal on the Pi:

wget https://github.com/adafruit/PiTFT_Extras/raw/master/pitft touch_cal.py

Then make the script executable and run it as root with sudo by executing:

sudo mkdir /etc/X11/xorg.conf.d/

chmod +x pitft_touch_cal.py
sudo ./pitft touch_cal.py

By default the script will attempt to read the screen orientation by examining the PITFT
module configuration with modprobe. If the script can read the orientation it will print out the
current orientation, the current touchscreen calibration values, and the new touchscreen
calibration values baesd on the current orientation. Before updating the calibration the script
will ask you to confirm that you'd like to make the change. Press y and enter to confirm.

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
display-raspberry-pi
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For example when | update my display rotation to 180 degrees and run the script, | see the
following output:

pi@raspberrypi ~ $ sudo ./pitft touch_cal.py

CURRENT CONFIGURATION

/etc/pointercal configuration:
-30-5902 22077792 4360 -105 -1038814 65536

/etc/X11/xorg.conf.d/99-calibration.conf configuration:
“InputClass"
"calibration"
‘stmpe-ts"
"Calibration" "3807 174 244 3872"
"SwapAxes" "1

NEW CONFIGURATION

/etc/pointercal configuration:
-4228 73 16353030 -60 -5888 22004262 65536

/etc/X11/xorg.conf.d/99-calibration.conf configuration:
"InputClass"
“calibration”
stmpe-ts"
"Calibration" "3868 264 3789 237"
"SwapAxes" "o"

current configuration to new configuration? [y/N]: y

/etc/pointercal
/etc/X11/xorg.conf.d/99-calibration.conf

Try using this default calibration script to easily calibrate your touchscreen display. Note that
the calibration values might not be exactly right for your display, but they should be close
enough for most needs. If you need the most accurate touchscreen calibration, follow the
steps in the next section to manually calibrate the touchscreen.

© Adafruit Industries https://Iearn.adafruit.com/gdafruit—pitft—28—inc.:h—resistive—touohsoreen— Page 35 of 66
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Manual Calibration

If the "automagic" calibration technique isn't working for you, or you have some other setup
where you need to carefully calibrate you can do it 'manually’

You will want to calibrate the screen once but shouldn't have to do it more than that. We'll
begin by calibrating on the command line by running

sudo TSLIB_FBDEVICE=/dev/fbl
TSLIB_TSDEVICE=/dev/input/touchscreen ts_calibrate

follow the directions on the screen, touching each point. Using a stylus is suggested so you
get a precise touch. Don't use something metal, plastic only!

LI-'TSLIB calibration utility

Touch crosshair to calibrate

You should see five crosshair targets. If you see less than that, the touchscreen
probably generated multiple signals for a single touch, and you should try calibrating
again.

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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E# COM3 - PuTTY

Next you can run sudo TSLIB_FBDEVICE=/dev/fbl
TSLIB_TSDEVICE=/dev/input/touchscreen ts_test which will let you draw-test the
touch screen. Go back and re-calibrate if you feel the screenisn't precise enough!

TELIEB test Progran

Touch screen to muﬁeWcrusshair

X Calibration

You can also calibrate the X input system but you have to use a different program called
xinput_calibrator

You can do this if the calibration on the screenisnt to your liking or any time you change the
rotate=XX module settings for the screen. Since the screen and touch driver are

completely separated, the touchscreen doesn't auto-rotate

Normally you'd have to compile it but we have a ready to go package for you so run:
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wget http://adafruit-download.s3.amazonaws.com/xinput-calibrator_0.7.5-1 _armhf.deb

sudo dpkg -i -B xinput-calibrator_0.7.5-1_armhf.deb

Before you start the xinput_calibrator you will need to delete the old calibration data so run
sudo rm /etc/X11/xorg.conf.d/99-calibration.conf
Before running startx and the calibrator - otherwise it gets really confused!

Now you'll have to run the xcalibrator while also running X. You can do this by startx and
then opening up the terminal program and running the xinput_calibrator command (which
is challenging to do on such a small screen) OR you can do what we do which is run startx in
a SSH/Terminal shell and then run the xinput_calibrator from the same shell, which requires
the following command order:

FRAMEBUFFER=/dev/fbl startx &
DISPLAY=:0.0 xinput_calibrator

Follow the directions on screen

Touchscreen Calibration
Preszz khe point. use a sztylus to increaze preciszion,

(To abort, press any key or wait)

Once complete you'll get something like:
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Run sudo nano /etc/X11l/xorg.conf.d/99-calibration.conf and copy the

Section "InputClass"

Identifier "calibration”

MatchProduct ‘“"stmpe-ts"

Option "Calibration" "119 3736 3850 174"
# Option "SwapAxes" "1
EndSection

or whatever you got, into there. You can quit X if you want by typing fg to bring that
command into the foreground, and then Control-C to quit.

Depending on the 'rotation' of the screen, when you do this calibration, you

may need to comment out the SwapAxes part with a # and/orswap the
numbers around so looks like:

Option "Calibration" "119 3736 3850 174"

Option "Calibration"” "3736 119 174 3850"

Your touchscreen is now super calibrated, hurrah!
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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

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/fb1l instead
of the HDMI/TV framebuffer /dev/fb0

sudo nano /boot/cmdline.txt

you can also edit it by putting the SD card into a computer and opening the same file.
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At the end of the line, find the text that says rootwait and right after that, enter in:
fbcon=map:10 fbcon=font: VGA8Xx8 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 v =[5

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

d48848" Configuring conscle-setup 8585483

Encoding to use on the con=sole:

I50-8855-4
IS0-8859-5
IS0-8859-6
I150-88558-7
IS0-88559-8
I50-8859-9
FEOIE-R
KOI8-U
TIS-620

ﬁlrﬂagﬁlrﬂlrﬂhmhﬁhﬂlr

<Cancel>

AASA8ARAAAASAAAAAAAAA5A8AA8AA8848848448
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Bi85545558555858488558588848489 Configuring conscle-setup 8485843448855583585584888a48
§ Plmsase choose the character sat that should be sypported by the console c:
font.

8 If you don't use a framebuffer, the choices that start with "."™ will
i 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; Slawviec Cyrilliec: Greek
. Combined = Latin. Slavic and non=-Slavic Cyrillic

g2 optimal character =et

<Cancel’

"VGA™ has a traditional appearance am:i has medium coverage of
international scripts. "rixed" has a simplistic appearance and has
better coverage of international 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 esither
TerminusBold (if vou use a framebuffer) or TerminusBoldVGA (otherwise).

Font for the conscle:

GohaClassic

TerminusBold

<0k> <Cancel>

SASAASAAASAASAAAAAAAAAAASAAAAAAAAAAANAAAAAARAASAAAAAAAAAAASAAARAASAAAAAAAAAAS
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§ Please sglact the size of the font for the console. For reference, the
4 font used when the computer boots has aize 8x16. Some font =zizes

a4 require the kbd conscle package (not console-tools) plus framebuffer.

1

4 Font size:

[Eramebuffer only)

(framebuffer only)
(framebuffer only)

(framebuffer only)
(framebuffer only)

<0k <Cancel>

£
&
a
a
a
a
& (framebuffer only)
&
a
a
a
a
&

SASAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAANAAAAAARAAAALANAAAAAAASAAAAAAAAAAAAAASAAAS

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/config and setting the blank
time to 0 (which turns it off)

BLANK_TIME=30
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Playing Videos
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How To Play Videos

You can play many types of videos on the screen, using mplayer you don't even need to run
X and you can script the movies to play using Python. We'll show you how to just play one

video for now.
To demo, we'll use an mp4 of Big Buck Bunny for 320 pixel wide screens. Below we show
you how to create/resize videos, but to make it easy, just download our version with:

wget http://adafruit-
download.s3.amazonaws.com/bigbuckbunny320p.mp4 (http://adafru.it/cXR)

The video is 30MB which is a lot if you haven't expanded your SD card yet. Before you

do this, run sudo raspi-config to expand the SD card so you don't run out of space!
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If you don't have mplayer yet, run
sudo apt-get update
sudo apt-get install mplayer

to install it. It may take a few minutes to complete

EP pi@raspberrypi: ~ BEE—™

OK now you just have to run

mplayer -vo fbdev2:/dev/fbl -x 240 -y 320 -framedrop
bigbuckbunny320p.mp4

if your video is not sized for 320 wide, you may need to add a -zoom after -framedrop so
that it will resize - note that this is quite taxing for the Pi, so it may result in a choppy or mis-
synced video!
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Converting/Resizing Videos

It's possible to play full length videos on the TFT plate, but since the screenis small and the
Pi cant use hardware accelleration to play the videos its best to scale them down to 320x240
pixels. This will be easier for the Pito play and also save you tons of storage space. For this
demo, we'll be using the famous Big Buck Bunny (http://adafru.it/cXS) video, which is

creative commons and also very funny!

You can download it from the link above, we'll be using the 720p AVI version.
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http://www.bigbuckbunny.org/

_720p_surround.avi u

You have chosen to open:

£ big_buck_bunny_720p_surround.avi
which is: VLC media file (.avi) (317 MB)
from: http://mirror.bigbuckbunny.de

What should Firefox do with this file?

VLC media player 2.0.6 (default) w7

(") Save File

[ ] Do this automatically for files like this from now on.

OE | Cancel |

To do the conversion itself, we suggest HandBrake (http://adafru.it/cXT) which works great
and is open source so it runs on all operating systems! Download and install from the link.
Then run the installed application and open up the AVIfile from before. The app will pre-fill a
bunch of information about it.

s T N W
File Teools Help
| pes
@ Sewce () st E; Add To Queue = % Shevw Quseise ﬁ Preview ﬂ Aty Log
=
Presets
Sowre bighuck_bunry T suround ;:’ :
Tte (1000556  w| ange (1 o) [hapten w|(3  +| twougn (1 | Dumtion o0mse ) Ragutar
Destination | Momat
File |:!| Hagh Prodile
Ouwtpart Settings
Contsines (Med | [7] Large Fie Size (] web Optimized || #od 56 Supper
“ficture | Filbers | Video | dudio | Subaities | cr | & I
u Sy Cigpping |
@ Lutomatic
Source: 1IB0NTN, Aspedt Ratin: 178 i |
Whdthe 1280 FS Hisght | inonel (5 |
Top |
Anamonphic | Losse - ] E {
Modulus: 2 - Lefi o |% o }% Risght

Diiplay Size:  1LF30TN0

D noo @ Remove [T Options
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Under Destination click Browse... to select a new MP4 file to save. Then under Picture
change the Width to 320 (the height will be auto-calculated)

oo JR4 T THEEEE ] W | ==

File Teols Help

! @ Searce @ Skart m Add To Queue = % Shevew Guseise ﬂ Preview n Auctheity Log

&
Sowrce  Bighuck_bunry_Ti0p_suround : : Pr:u;;m
Title Ilm 1'] angle Il = [CIHHH!- 'r] i] v] through |1 | Duration G005 ~) Regular |
Destination Mormai
File  CoUserssdyadaDesitopipetifbighuckd 2p mpd Hisgh Profile

‘Ohrtpart Settings

Container [ varge Fie Size [T wieb Optimized [ #od 5G Support

Picture | Filters | Video | Audio | Subtittes | Chapters | Advanced

u Size Crepping
& Automatic
Source: 12801720, Aspect Ratio: 1.78 - e |
whdth: 530 2 Height | jnone) |5 |
- Top |
Anamorphic | Logse - o l%
Modulus: | £ - L o [% o = Right
e
Duipley Size:  ZM0lBO
Bottom

|
Queise Finished

Click START to begin the conversion, it will take a minute or two.
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File Tools Help

! @ Seurce . Stop E;l) A To Quews = % Shew Queue ﬂ Preview ' Aetheity Log

i
Sowice Bighuck_bunry T8 sureund Presets
nll g + | Dewices
Title [lmmm r] Angle [1 1-| [WH!- 'r] |t v] through |1 | Duration G095 — g I
Dlestenation MNarmai

File CollsersdsdyadaDesitopipdiTibigbuck 320pmpd

e
Outpart Settings

Cantpingr [7] uarge Fale Size [ Wb Optimized [ | iPad 5G Support

Pcture | Fitbers | Vides | Audio | Subaities | Chaptess | Advanced |

m Siee Coepping
Source: 1280n730, Aspect Batio: 1.78 ":ul‘;n“;'“" |
J [= =
widthe | 330 Ewt Incne) [
= F Top |
Anamonphis | Lowse - ! |_%_
Modulus: 2 - L o [% e = pignt
o B
Duglay Size;  Z0lB0
Botiom

0 naa @ Remove  [Z) Options

13.97%, FP%: LSS, Awg FPS: 2656, Time Remaining: 00:00:45, Elspsed: 000008, Pending lobs &

That's it! You now have a smaller file. Don't forget to play it on your computer to make sure it
plays right before copying it to your Pi
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Displaying Images
You can display every day images such as GIFs, JPGs, BMPs, etc on the screen. To do this
we'll install fbi which is the frame buffer image viewer (not to be confused with the FBI

agency!)

sudo apt-get install fbi will install it

Grab our lovely wallpaper with

wget http://adafruit-
download.s3.amazonaws.com/adapiluv320x240.jpg (http://adafru.it/cXU)
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and view it with

sudo fbi -T 2 -d /dev/fbl -noverbose -a adapiluv320x240.jpg

That's it!
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Extras!
Controlling the backlight

There's a 4-LED backlight on the TFT and it draws ~75mA at all times. There might be times
you'd like to save some power and turn off the backlight. The screen and touchplate will still
work, you just can't see anything. We designed the board with the STMPE610 touchscreen
controller which has 2 extra GPIO and tied one of them to the transistor that controls the
backlight. You can use the command line to control the backlight.

Start by getting access to the GPIO by making a device link

sudo sh -c "echo 252 > /sys/class/gpio/export"
Is -l /sys/class/gpio

Once you verify that you see GPIO #252, then you can set it to an output, this will turn off the
display since it will output 0 by default

sudo sh -c "echo 'out' > /sys/class/gpio/gpio252/direction”
Then turn the display back on with

sudo sh -c "echo '1' > /sys/class/gpio/gpio252/value"
or back off

sudo sh -c "echo '0' > /sys/class/gpio/gpio252/value”
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Tactile switch as power button

Its a good idea to safely turn off your Pi with a good sudo 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 left-most button. You can use any of them or other GPIO but
#23's our favorite number anyways.

You will have to grab a pack of slim tactile switches (http://adafru.it/1489) or otherwise
solderin a button

Add rpi_power_switch to /etc/modules and save

@pi@raspberrypi:u | B |

GNU nano 2.2.6 File: /fetc/modules Modified | «|

TR R

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 the gpio_pin setting to some other # if you wish. mode=0 means its a
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pushbutton not a switch. If you happen to install an on/off switch, use mode=1

|

Modified |-

________

To make it active immediately run sudo modprobe rpi_power_switch

@ PuTTY (inactive)

Making it easier to click icons in X
If you want to double-click onicons to launch something in X you may find it annoying to get
it to work right. In LXDE you can simply set it up so that you only need to single click instead

of double.
From LXDE launch the file manager (sorry these pix are grayscale, still figuring out how to

screenshot the framebuffer!)
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Then under the Edit menu, select Preferences

Then select Open files with single click and close the window (you'll need to drag it
over to get to the X button

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
file /Jusr/share/X11/xorg.conf.d/99-pitft.conf:

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-

© Adafruit Industries ) .
display-raspberry-pi

Page 56 of 66



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

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

"Device"
"Adafruit PiTFT"
"fbdev"

“fodev" "/dev/fbl"

Then save the file by pressing Ctrl-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/fbl) 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 Piload X windows on the PITFT 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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Gesture Input

With the PITFT touchscreen and xstroke (http://adafru.it/dD0) you can enter text in
applications by drawing simple character gestures on the screen! Check out the video
below for a short demonstration and overview of gesture input with xstroke:

Installation

Unfortunately xstroke hasn't been actively maintained for a few years so there isn't a binary
package you can directly install. However compiling the tool is straightforward and easy with
the steps below. Credit for these installation steps goes to mwilliams03 at

ozzmaker.com (http://adafru.it/dD1).

First install a few dependencies by opening a command window on the Pi and executing:

sudo apt-get -y install build-essential libxft-dev libxpm-dev libxtst-dev

Now download, compile, and install xstroke by executing:

cd ~

wget http://mirror.egtvedt.no/avr32linux.org/twiki/pub/Main/XStroke/xstroke-0.6.tar.gz
tar xfv xstroke-0.6.tar.gz

cd xstroke-0.6

Jconfigure

make

sudo make install

If the commands above execute successfully xstroke should be installed. If you see an error
message, carefully check the dependencies above were installed and try again.

Once xstroke is installed you will want to add a couple menu shortcuts to start and stop
xstroke. Execute the following commands to install these shortcuts:

wget https://github.com/adafruit/PiTFT_Extras/raw/master/xstroke.desktop

wget https://github.com/adafruit/PiTFT_Extras/raw/master/xstrokekill.desktop
sudo cp xstroke*.desktop /usr/share/applications/

Usage

To use xstroke I highly recommend using a plastic stylus instead of your finger. Also
calibrate the touchscreen for X-Windows (http://adafru.it/dD2) so you have the best control
over the cursor possible.
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Don't use a ballpoint pen or sharp metal stylus as it could scratch or damage the

touchscreen!

Start X-Windows on the PITFT and open the LXDE menu by clicking the icon in the lower left
corner. Scroll up to the Accessories menu at the top and notice the new XStroke and
XStroke Kill commands.

Click the XStroke menu option to start xstroke. You should see a small pencil icon appear
on the bottom right side of the screen. The pencil icon means xstroke is running, however
by default it's not yet looking for gesture input.

Open an application that takes text input, such as LXTerminal. To enable gesture input click
the xstroke pencil icon. You should see the pencil turn green and the text 'abc' written over
top of the icon. You might need to click the icon a few times to get the click to registerin the
right spot.

When xstroke is looking for gesture input you can drag the mouse cursor in a gesture
anywhere on the screen to send specific key strokes. Here's a picture of the possible
gestures you can send:
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(credit to Carl Worth for the image above)

To draw a gesture from the above image, press anywhere on the screen, start from the
circle in the gesture, and follow the gesture pattern towards the arrow. As you draw a
gesture you should see a blue line displayed that shows what you've drawn. Lift up the
stylus when you get to the end of the gesture at the arrow. If xstroke recognizes the
gesture it will send the appropriate key press to the active window. Try drawing a few
characters from the image above to get the hang of writing gestures.

A few very useful gestures are backspace (which deletes a character), return/enter, and
space. To draw a backspace gesture just draw a line going from the right side of the screen
to the left side. The gesture for return/enter is a diagonal line from the top right to bottom
left. Finally a space is a straight line from the left to the right.

Note that when xstroke is looking for gestures you might not be able to click or control the
cursor as you normally would expect. To stop xstroke's gesture recognition carefully press
the xstroke pencil icon again until the 'abc' text disappears. I've found this process can be a
little finicky as the icon is very small and any movement will be interpreted as a gesture. Use
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a light touch and try a few times to click the icon.

If you get stuck completely and can't disable xstroke by clicking the icon, connect to the
Raspberry Piin a terminal/SSH connection and run ‘killall xstroke' (without quotes) to force
xstroke to quit. The normal way to stop xstroke is to navigate to the Accessories ->
XStroke Kill command, but you might not be able to do that if xstroke is listening for
gesture input.

Have fun using xstroke to control your Pi by writing gestures on the PiTFT screen!
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FAQ

How can | bring up X on the HDMI/TV monitor?

Use the fb0 framebuffer when you want to display stuff on the HDMI/TV display, for
example:

FRAMEBUFFER=/dev/fb0 startx

will use the HDMI/TV framebuffer for X windows instead of the PITFT

That doesn't work! | can't get X on HDMI!

If both

FRAMEBUFFER=/dev/fb0 startx &

and

FRAMEBUFFER=/dev/fbl startx &

wind up showing the GUI on your PITFT, enter the following instruction from the command
line:

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

I'm tring to run startx and | get FATAL: Module g2d_23 not found.
don't forget you have to remove the turbo file!
sudo mv /usr/share/X11/xorg.conf.d/99-fbturbo.conf ~

Why doesn't the tactile button on GPIO #21 work?

On some older PiTFTs we had one of the buttons labeled #21 - that's the original RasPi
name for that pin. If you're using a V2 (chance is, you are!) that is now called #27.

All the PITFT's we ship now have the button labeled #21 and #27

| want better performance and faster updates!
You can change the SPI frequency (overclock the display) by editing
/etc/modprobe.d/adafruit.conf and changing the options line to:

options fbtft_ device name=adafruitrt28 rotate=90
frequency=62000000 fps=60

here's the thing, the Pi only supports a fixed number of SPI frequencies. So tweaking the
number a little won't do anything. The kernel will round the number to the closest value.
You will always get frequencies that are 250MHz divided by an even number. Here's the
only SPI frequencies this kernel supports

¢ 15,625,000 (a.k.a 16000000 = 16 MHz)
e 17,857,142 (a.k.a. 18000000 = 18 MHz)
e 20,833,333 (a.k.a 21000000 = 21 MHz)
e 25,000,000 (= 25 MHz)

e 31,250,000 (a.k.a 32000000 = 32MHz)

https://learn.adafruit.com/adafruit-pitft-28-inch-resistive-touchscreen-
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e 41,666,666 (a.k.a 42000000 = 42MHz)
e 62,500,000 (a.k.a 62000000 = 62MHz)

So if you put in 48000000 for the speed, you won't actually get 48MHz, you'll actually only
get about 42MHz because it gets rounded down. We tested this display nicely with
32MHz and we suggest that. But you can put in 42MHz or even try 62MHz and it will
update faster

You can tweak fps (frames per second) from 20 to 60 and frequency up to 62MHz for
tradeoffs in performance and speed. Reboot after each edit to make sure the settings
are loaded properly. There's a trade off that if you ask for higher FPS you're going to load
the kernel more because it's trying to keep the display updated.

How can | take screenshots of the little screen?
We took the screenshots for this tutorial with
(http://adafru.it/diV)fbgra (http://adafru.it/diV)b (http://adafru.it/diV)

wget http://fbgrab.monells.se/fbgrab-1.2.tar.gz (http://adafru.it/diW)
tar -zxvf fbgrab*gz

cd fbgrab/

make

Jfbgrab screenshot.png
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r_@ COM3 - PuTTY

How do | automatically boot to X windows on the PITFT?

Once you have a PiTFT installation setup you can add a custom X windows configuration
to use the PITFT by default. Then you can use the normal raspi-config boot to

console/desktop options to control if the Pi boots to a console or desktop. See the
detailed instructions on this page of the guide (http://adafru.it/els) for more information.
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Downloads

e The latest kernel fork that adds all the TFT, touchscreen, and other addons is here on
github (http://adafru.it/dcA)
e Datasheet for the 'raw' 2.8" TFT display (http://adafru.it/d4m)

Schematic & Layout
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