
Display T. Box is a Raspberry Pi with an integrated display

Touchscreen Pi
Display T. Box combines a Raspberry Pi 2 

with an integrated touchscreen. The result 

is a complete mini-PC that can be used 

as soon as you supply power.  

By Christoph Langner

have for projects carried out in public areas. 
Hobbyists can do without the housing if they 
want to be able to change the memory card 
without using a screwdriver.

Once it has been hooked up to a power 
source, the Display T. Box boots directly into 
a virtual terminal within a few seconds, just 
as if the device were connected to a standard 
monitor or a TV. Because of its limited reso-
lution, however, the terminal only offers 40 
columns by 30 lines. Thus, output almost al-
ways contains line breaks (Figure 1).

The display screen has been mounted so 
that all cables stick out of the bottom of the 
housing. This is a bit impractical because the 
Display T. Box cannot be set on the table like 
a monitor. It can sit securely on a desk if it is 
placed upside down; however, in this posi-
tion, everything on the display screen is up-
side down. Future versions of the firmware 
are supposed to include a capability for rotat-
ing the display via configuration parameters.

WiFi ConneCtion
Raspbian can recognize the USB WiFi 
adapter that pi3g provides. The box will find 
your WiFi network once you specify the ac-
cess data for the system. You need to connect 
a USB keyboard to the box and then use 
Nano to edit the wpa_supplicant.conf file 
found in /etc/wpa_supplicant. This involves 
adding the network name and accompanying 
passwords for one or more WiFi networks 
(Listing 1).

To save the changes, press Ctrl+O, and 
confirm the file name by pressing Enter. The 
key combination Ctrl+X closes the editor and 
takes you back to the terminal.

Just unpack the device and start 
using it: This approach typically 
works when you buy something like 
a television, radio, or mixer – but 

not a Raspberry Pi. Usually, the Pi user has 
to purchase a power supply and cover, as-
semble everything, prepare a memory card 
with an operating system, make sure you 
have a TV or monitor with an HDMI connec-
tion, and then make sure a keyboard is con-
nected. The Display T. Box [1] from pi3g 
might not be as easy to use as a mixer, but 
the added convenience of an integrated 
touchscreen allows the user to implement 
many ideas much more easily.

With a price tag of about EUR100, the Dis-
play T. Box consists of a Raspberry Pi 2 
(RPi2) with a 2.8-inch color touch display 
mounted in the case. The display has a reso-
lution of 320x240 pixels and, of course, the 
touch function. Additionally, it has a 16GB 
memory card with a current version of Rasp-
bian, which includes an adapted kernel and 
tools for calibrating the touchscreen. Pi3g 
provides a package source to keep the pack-
age compatible after kernel updates. In the 
future, this package source will deliver appli-
cations tailored to the display. (See the “De-
livery Contents” box.)

The set comes almost entirely pre-assem-
bled. All you need to do is plug in the WiFi 
adapter and connect the power supply. The 
manufacturer has located the microSD mem-
ory card behind a small, removable hatch in 
the cover. To get the card out, you need to re-
move the four screws holding the display 
screen in place and take the display cover 
out of the housing. The housing is good to Le
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As a rule, a connection is established be-
tween the box and the WiFi network if these 
instructions are followed. If you are using a 
special type of WiFi encryption or if you still 
use WEP, you will need to adapt the entries 
accordingly. Information on how this is done 
is available online [2]. The final step in es-
tablishing the connection is to reboot the 
network service. Then, you can use ping to 
test whether you have Internet access (List-
ing 2). The ping may go off into empty space 
if you have forgotten to do something like 
plug in the USB stick before booting. If a 
problem with access occurs, restart the Rasp-
berry Pi one time via sudo reboot.

Calibrating the  
Display sCreen
You need to calibrate the touchscreen if you 
want to use it as an input device instead of 
for display only. To do this, you should start 
the tool, which has been preinstalled by 
pi3g, with

sudo pi3g‑calibrator

(Figure 2). The included stylus is for tapping 
as precisely as possible on the displayed 
crosshairs overlaid on the screen. The virtual 

terminal is calibrated after you go through the 
process for the first time. The second round 
calibrates the input with an X server running. 
The tool closes once you are finished.

The Display T. Box touchscreen comprises 
of two flexible sheets. Placing pressure on 
them with a stylus or a finger causes contact 
between the two. Perhaps you remember 
these types of screens from first-generation 
PDAs and smartphones. One disadvantage of 
this technology is its lack of precision. This 
approach also makes it difficult to drag ob-
jects reliably across the display without drop-
ping them by mistake. The display also regis-
ters input with the stylus of your choice.

lXDe on a  
Mini-Display sCreen
Raspbian automatically installs the simple 
Lightweight X11 Desktop Environment 
(LXDE) [3] as part of its basic configuration. 
Thus, it is particularly well suited for systems 
with weak performance like the Raspberry Pi. 
Once calibration is finished, you should start 
the desktop 
from the ter-
minal via 

•  Raspberry Pi 2 with housing

•  Display screen (2.8-inch, 320x240 pixel 
resolution)

•  USB WiFi adapter (802.11b/ g/ n, max. 
150Mbps)

•  MicroSD memory card (16GB, class 10)

•  USB power supply (5V, 2A)

•  LAN cable (CAT5e, 2m)

•  HDMI cable (2m, includes HDMI-to-DVI 
converter)

•  Audio cable (1.5m x2 RCA jacks)

•  Price EUR99.50 (£99.99)

DELIVERY CONTENTS

Figure 1: The lines in the Display T. Box terminal are only 40 characters long.

The Linux terminal does not 
have a virtual keyboard. There-
fore, you need a USB keyboard 
to log in to Display T. Box. To do 
so, provide the standard user 
name pi and the standard pass-
word raspberry. Additionally, 
SSH runs on the display box 
with Avahi/ Zeroconf. As a result, 
a modern Linux system lets you 
access the box via the network 
with either of the following,

ping displaypi.local

ssh pi@displaypi.local

so you don’t have to look for the 
IP address.

LOGIN DATA

$ sudo nano /etc/wpa_supplicant/wpa_supplicant.conf
[...]
network={
  ssid="Wifi1‑Name"
  psk="WiFi1‑Password"
}

network={
  ssid="WiFi2‑Name"
  psk="WiFi2‑Password"
}

LISTING 1: Configuring WiFi

$ sudo service networking restart

$ ping ‑q ‑c 4 raspi‑geek.de

PING raspi‑geek.de (195.122.146.144) 56(84) bytes of data.

‑‑‑ raspi‑geek.de ping statistics ‑‑‑

4 packets transmitted, 4 received, 0% packet loss, time 3004ms

rtt min/avg/max/mdev = 1.837/1.994/2.129/0.136 ms

LISTING 2: Pinging the Network

$ sudo cp /etc/X11/xorg.conf /etc/X11/xorg.conf_orig

$ sudo nano /etc/X11/xorg.conf

### Play back back up copy if necessary

$ sudo cp /etc/X11/xorg.conf_orig /etc/X11/xorg.conf

LISTING 3: Copying /etc/ X11/ xorg.conf
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display screen is best used for applications 
that have been optimized with large buttons 
that do not require high precision.

Multiple Monitors
Given these problems, it is a good idea to at-
tach an external monitor to the HDMI port if 
you want to display images properly on a 
Raspberry Pi equipped with a touchscreen. 
However, this is not possible with the Display 
T. Box when starting the X server. If neces-
sary, an HDMI screen can be connected later. 
In the configuration described next, the exter-
nal display screen is used as the primary out-
put device on which the operating elements of 
the desktop environment appear. The built-in 
display serves as the second monitor.

To achieve this setup, you should create a 
backup copy of the configuration file /etc/
X11/xorg.conf and then open the original 
with root rights in an editor (Listing 3). At 
the end of the file, you should modify the 
"ServerLayout" section according to List-
ing 4 by exchanging the entire section. Af-
terward, you should add the rest of the con-
tent of the listing starting with line 9 to the 
xorg.conf file. All of the new xorg.conf file 
content is available online [4] in the tem-
plate xorg.conf‑dualscreen, which you will 
need to copy into the Display T. Box /etc/
X11/xorg.conf file.

playing ViDeos
If Display T. Box is connected to an HDMI 
monitor before making these kinds of modifi-
cations, then nothing happens. No image ap-
pears in a standard configuration. The exter-
nal monitor springs into action when you use 
a video with

omxplayer <NameofVideo>.mp4

(e.g., for an MP4 video). Then, the Raspberry 
Pi will play back the video on the monitor that 

startx. Within a few minutes, the graphical 
interface will be ready to use (Figure 3). As is 
the case with most desktop environments, 
you should use the start menu at the bottom 
left to invoke programs that have been in-
stalled (Figure 4).

The display screen has a pixel resolution 
of only 320x240ppi, so you don’t have much 
room for applications. Using applications 
like LibreOffice is practically impossible on 
such a small screen. Even the graphical net-
work tool in LXDE and terminal applica-
tions like Midnight Commander are chal-
lenging, because most of the buttons sit out-
side the area that can be displayed on the 
screen (Figures 5 and 6).

Precision is a problem even when the 
touchscreen has been carefully calibrated. 
For example, pushing the stylus to the upper 
left corner causes the mouse cursor to devi-
ate from the pressure point. Because the 
cursor only responds to pressure on the 
screen, this behavior can turn the input pro-
cess into a game of chance. Therefore, the 

Figure 2: Because the touchscreen has a resistive surface, you first need to calibrate it to 

ensure precise input.

Figure 3: The 320x240-pixel display 

work just fine for displaying the raw 

LXDE desktop.

Figure 4: The Raspberry Pi desktop 

quickly runs out of space as the 

display screen fills up with content.

Figure 5: Many of the dialogs in the 

LXDE desktop environment and in 

other applications are too large to 

display properly on the screen.

Figure 6: Terminal output consists either of broken 

lines or it disappears completely because of the 

limited display area.

Mps-youtube [7] and Yt [8] – also known as 
“Whitey” – would offer convenient YouTube 
video playback solutions on a Linux terminal, 
but neither one currently works as of July 
2015 for various reasons. Mps-youtube 
would need to transmit the video as an MP4 
container to OMXPlayer. However, mps-you-
tube is lacking an option for switching the 
playback from WebM standard [9]. Yt relies 
on youtube-dl and would be able to commu-
nicate directly with OMXPlayer. However, the 
developers are still working on fixes for the 
consequences of the last big updates of the 
YouTube API [10].

YOUTUBE FOR THE CONSOLE
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has been connected by HDMI, and the built-in 
display screen will continue to display the ter-
minal. Video playback is stopped by Ctrl+C, 
which causes the terminal to lose the signal.

If you want to see the video on the built-in 
display screen, start the playback, change to 
a second virtual terminal using the key com-
bination Ctrl+Alt+F2, log in again, and 
copy the contents of the video playback by 
calling fbcp via the function integrated into 
VideoCore IV on the built-in display. Note, 
however, that this process burdens the CPU 
by up to 50 percent. You can interrupt the in-
ternal replay by pressing the Ctrl+C keys, 
closing the second terminal with exit, and 
then returning to the first terminal via 
Ctrl+Alt+F1.

Youtube-dl [5], which you can install from 
the package source (Listing 5), lets you do 
something similar with YouTube videos. Be-
cause YouTube changes its interface regu-
larly, you will have to update the pro-
gram [6]; however Debian, and therefore 
Raspbian, is running behind in terms of up-
dates. Therefore, you should remove the 
package and install the program by hand 
(Listing 6). The dependencies that have been 
previously installed will not be changed. 
Once the program is installed, you will be 
able to update youtube-dl again via

sudo youtube‑dl ‑U

For streaming videos, you can create a small 
script (nano ~/bin/ytcl) with the contents of 
Listing 7. Then, you can make the script exe-
cutable with chmod +x ~/bin/ytcl. After-
ward, it is easy to show YouTube videos on 
the external monitor by entering

ytcl https://youtu.be/b1WWpKEPdT4

Theoretically, you could have two good 
YouTube browsers with mps-youtube and 
Yt; however, neither currently works on 
the Raspberry Pi. See the “YouTube for the 
Console” box.

ConClusion
Display T. Box is intended for users that have 
a concrete project in mind for a Raspberry Pi 
outfitted with an optimized, built-in touch-
screen. The little screen does not have 
enough resolution for a standard desktop en-
vironment. Additionally, the touchscreen is 
lacking in precision, and the buttons are 
small. Therefore, it can take several tries to 
make proper contact with the buttons.

For this reason, pi3g is developing a frame-
work called WebSys [11] that will allow the 
user to create browser-based apps that are 
touch optimized. This software was not yet 
available at press time. The first demo apps, 
like an RSS reader and a web version of raspi‑
config are in the starting blocks. A different 
sample app displays the current IP address on 
the screen.  ● ● ●

01  [...]
02  Section "ServerLayout"
03    Identifier "default"
04    Screen 0 "screen0"
05    Screen 1 "screen" RightOf "screen0"
06    Option "Xinerama" "1"
07  EndSection
08  
09  Section "Device"
10   Identifier "main"
11   driver "fbdev"
12   Option "fbdev" "/dev/fb0"
13  EndSection
14  
15  Section "Monitor"
16   Identifier "monitor0"
17  EndSection
18  
19  Section "Screen"
20   Identifier "screen0"
21   Device "main"
22   Monitor "monitor0"
23   Subsection "Display"
24   Depth 16
25   EndSubSection
26  EndSection

LISTING 4: Edit /etc/ X11/ xorg.conf

$ sudo apt‑get update

$ sudo apt‑get install youtube‑dl

$ sudo youtube‑dl ‑U

Updating to latest version...

Updated youtube‑dl. Restart youtube‑dl to use the new version.

$ sudo youtube‑dl ‑U

/usr/bin/youtube‑dl: 1: /usr/bin/youtube‑dl: Not: not found

LISTING 5: Install youtube-dl

$ sudo apt‑get remove youtube‑dl

$ sudo wget https://yt‑dl.org/latest/youtube‑dl ‑O /usr/local/bin/youtube‑dl

$ sudo chmod a+x /usr/local/bin/youtube‑dl

$ sudo youtube‑dl ‑U

youtube‑dl is up‑to‑date (2015.07.07)

LISTING 6: Update youtube-dl

#!/bin/bash

omxplayer "$(youtube‑dl ‑g $1)"

LISTING 7: Streaming Videos

[1]  Display T. Box:  
http://shop.cyntech.co.uk/
products/display-t-box

[2]  Wiki for wpa_supplicant.conf:  
https://  wiki.  archlinux.  org/ 
 index.  php/  WPA_supplicant

[3]  LXDE: http://  lxde.  org

[4]  Files for this article:  
ftp://ftp.linux-magazine.com/
pub/listings/raspberry-pi-
geek.com/15

[5]  Youtube-dl: https://  rg3. 
 github.  io/  youtube-dl

[6]  Updating youtube-dl fails: 
https://  github.  com/  rg3/ 
 youtube-dl/  issues/  3908# 
 issuecomment-58503667

[7]  mps-youtube:  
https://  github.  com/ 
 mps-youtube/  mps-youtube

[8]  Yt:  
https://  github.  com/  rjw57/  yt

[9]  Mp4 preference: https:// 
 github.  com/  mps-youtube/ 
 mps-youtube/  issues/  71

[10]  YouTube API update killed yt: 
https://  github.  com/  rjw57/  yt/ 
 issues/  45

[11]  WebSys: http://repository.
pi3g.com/pkglist.html
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