
Typically, the Rasp Pi transfers video data via HDMI to a TV or screen. 

For mobile access, you can connect the tiny computer to a similarly 

small touchscreen instead. By Bernhard Bablok

Sometimes, however, you might want to 
take a quick look at the current status or 
do a clean shutdown. These tasks can be 
performed remotely via SSH or a smart-
phone app, but they are easier to accom-
plish when a touchscreen has been con-
nected. Likewise, other operations can ben-
efit from real-life controls and the direct re-

porting of activities to the user.
A broad offering of touch-

screens has become 
available for the 

Rasp Pi even 
for users 

who 

One of the best features of the Rasp 
Pi is its graphics performance. Be-
cause of hardware acceleration, 
the Rasp Pi has gained areas of 

application that even much higher perfor-
mance systems do not usually have. Not only 
is the graphical output good, but the small 
computer can silently work on its own as a 
headless server or control system.

Headless servers and 
control systems do 
not actually 
need a dis-
play 
screen. 
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Bernhard Bablok works for Alli-
anz Managed&Operations Ser-
vices SE as an SAP-HR devel-
oper. In his free time, Bernhard 
listens to music, enjoys hiking 
and biking, and he 
occupies himself 
with all subjects 
that have to do with 
Linux and object 
orientation.
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know nothing about soldering. For those 
who prefer a larger screen for something like 
a small jukebox, there is a 7-inch screen or 
larger. However, these screens usually need 
an additional board and their own power 
supply. Therefore, in this article, I focus on 
two smaller thin-film transistor (TFT) 
screens with a 2.8-inch format.

The Munich startup Pi3g [1] made just 
such a display screen available to us for test-
ing. (See also the interview with Pi3g 
founder Maximilian Batz accompanying this 
article.) Pi3g offers the screen for US$ 70.68 
(EUR 52) on its website. The second display 
screen comes from Watterott [2] and costs 
EUR 30.

Both screens have resistive displays that 
react to pressure instead of touch. This 
means that neither offers the comfort of 
modern smartphones, nor does either sup-
port multitouch. The resolution for each 
amounts to 320x240 pixels. When observed 
closely, the screen looks somewhat pixelated.

Pi3g
Together with the screen, Pi3g ships a small 
input stylus similar to the one that came 
with the first Palm models. The stylus makes 
using the screen much easier. An SD card 
that has been adapted to Raspbian is also in-
cluded, because nothing runs without the 
driver (Figure 1). See the “Hunting for a 
Driver” box.

It is not possible to measure any additional 
power consumed by the display screen using 
simple measuring devices from a DIY store. 
However, usage can exceed the supply of-
fered by a wobbly connection. A live view 
from something like a connected camera 
does not work because the rendering is 

transmitted via a CPU. At 10 percent, the 
amount of CPU used for driving the display 
screen is reasonable, and this also applies to 
the Watterott screen.

The Pi3g display appears a bit faster than 
the competition; however, this may result 
from serial scatter or perhaps a less than op-
timal configuration. This difference was only 
noticeable when playing videos in the ab-
sence of hardware acceleration. Note that the 
main task of the CPU is to reduce the video 
to a smaller format rather than display the 
results.

The TFT display screen can be connected 
via a short flat ribbon cable, which allows 
the hobbyist to mount the screen perpendic-
ular to the computer. The cable is not a prob-
lem unless the user is seeking to achieve an 
especially compact setup. You can also swap 
out the cable without much problem.

Naturally, there are disadvantages to using 
your own Raspbian distribution for a piece of 
special hardware. Pi3g works hard to maintain 
its image, but it is more difficult to get their 

Figure 1: Pi3g delivers an input stylus and an SD card with an custom Raspbian image along 

with the display screen.

Both the Pi3g display and the Watterott display use a special framebuffer driver. The images pro-
vided include the applicable configuration together with the driver. The framebuffer of the display 
screen corresponds to the /dev/fb1 device. The first display device, /dev/fb0, operates the HDMI 
output that profits from the hardware acceleration of the GPU.

The mapping for fb1 to the first console (tty1) and from fb0 to the second (tty2) is achieved 
using the command-line parameters fbcon:map=10 from the cmdline.txt file. All consoles use 
the small display screen with fbcon:map=1. Only the first console displays boot messages.

The fbcp tool copies the content of /dev/fb0 every 25ms to /dev/fb1. This makes a fluid replay of 
video possible on the TFT screen using the standard Raspbian video player:

$ fbcp &

$ omxplayer video.mp4

$ killall fbcp

You will find additional fine points of the setup in the GitHub account of Watterott [4]. Their page 
also contains a number of links to technical information that may be of interest and is also applica-
ble in a general sense to the screen from PiG3.

hunTing For A Driver
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the other hand, you will pay significantly 
less. You can find the adapted Raspbian sys-
tem and detailed documentation on Git-
Hub [4]. The Watterott system has the same 
problems with updates that you will experi-
ence with Pi3g, and the solution is analog. 
See the “Hunting for a Driver” box.

The two displays differ in only very small 
ways in terms of technology. The Pi3g model 
uses a ILI9325 chipset with an ADS7843 
touch controller. The Watterott model uses a 
ILI9341 chipset with an identical controller; 
however, the company could change feature 
details in the next round of production.

Starting UP
As was the case with earlier resistive screens, 
calibration is an important step when starting 
up a touchscreen. For the Pi3g [5], you begin 
with a rough hardware calibration. This pro-
cess is awkward, but it is also well docu-
mented. Ultimately, the calibration deals with 
determining optimal parameter settings for 
the touch driver which then land in the /etc/
modules file and are automatically activated 
by the Rasp Pi when it boots. Next comes the 
fine calibration using the software program 
ts_calibrate. The program brings up points 
on the screen that are meant to be lightly 
touched (Figure 3).

The Pi3g image boots normally, starting the 
text-based configuration program from Rasp-
bian. Connecting a keyboard will be necessary 
because the system only supports the touch-
screen via X. The entire process can be tiring 
for the eyes, and you might find it easier to 
use secure shell from another computer. By 
contrast, the Watterott system comes with a 
basic configuration, and X starts immediately. 
However, if you want to change settings like 
the keyboard layout, you will have to call up 
the configuration program.

Watterott has devised a clever way for per-
forming the calibration that loads when X 

distribution updates than when working with 
the plain vanilla version. Once the kernel is 
updated, the display remains blank. To fix 
this, you need to enter the old kernel kernel_
lcd.img again in the config.txt on the first 
partition of the SD card. You also will have to 
supplement the cmdline.txt file with the 
fbcon=map:1 entry. The source of the Pi3g ker-
nel is available on GitHub for download [3].

Watterott
The Watterott online shop primarily targets 
electronics hobbyists. Along with the Rasp-
berry Pi and peripheral equipment, the shop 
offers single-drive computers. Surprisingly, a 
display screen that preceded the current 2.8-
inch model is still available for purchase, and 
the shop offers larger screens as well.

Delivery from the shop was prompt (Fig-
ure 2). Unlike the Pi3G model, the Watterott 
screen does not need a cable. You simply 
plug it directly into the pin strip of the Rasp-
berry Pi. The advantage here is that the Rasp 
Pi and the screen form a single unit that can 
be fitted with a housing – also available for 
purchase. The disadvantage is that you have 
less leeway in the assembly. First you will 
need to mount a Pi cam and then bend the 
cable with a sharp crease because the display 
screen covers up the camera connection.

Watterott 
adopts a more 
spartan ap-
proach than 
does Pi3g to 
including 
items with de-
livery of the 
screen. It has 
no preinstalled 
SD card, nor is 
the very useful 
input stylus 
included. On 

Figure 2: The LCD display screen from Watterott offers a connection strip 

on the reverse side that you can plug directly into the Rasp Pi.

Figure 3: When first booted, Pi3g starts with a calibration program that 

allows you to fine-tune the display screen.
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first starts. It creates the /etc/
pointercal.xinput file with 
the parameters that are deter-
mined. If this file already ex-
ists, the start scripts of X will 
skip over the calibration pro-
cess. Watterott does not men-
tion the rough hardware cali-
bration in its documentation. 
However, depending on the se-
rial scatter, you should adapt 
the corresponding values for 
the ads7846_device module in 
the /etc/modules files.

Ultimately, both systems dif-
fer only in a minimal fashion 
in the way in which they first 
start up. The normal Raspbian 
desktop is ready for use after startup (Fig-
ure 4). At this point, you will notice that the 
screen is simply too small to use the desktop 
effectively. Hardly any graphical program ex-
ists that can be used just by operating the left 
mouse button. Another form of user interac-
tion is needed.

SPecial SolUtionS
The previous issue of Raspberry Pi Geek con-
tained an article that introduced the C-Berry 
display screen [6]. Control over the screen 
was accomplished via low-level APIs by 
means of C code because of the lack of X 
drivers.This proved to be an efficient and re-
source-saving solution, but it is not meant 
for everybody.

This approach would be possible because 
both of the displays described here come 
with an X-capable framebuffer driver, but it 
is not necessary. Every toolkit, whether Qt, 
Gtk+ or any other that sits on top of X, takes 
care of applications with a graphical inter-
face. Many of the constituent parts, however, 
don’t fit on the mini-screen – in particular, 
standard components like scrollbars, menus, 
and highly specialized file selection dialogs 
are not suited at all for small screens.

Adafruit offers a similar display screen on 
the basis of ILI9341 for hobbyists with expe-
rience in soldering [7]. Adafruit also has a 
camera application for this screen built on 
the basis of PyGTK [8] that systematically 
implements the user interface by itself. Al-
though these special solutions are desirable, 
they are often not worthwhile because they 
require too much effort to use.

aPPS for raSPbian?
Apple recently showed the world how a sim-
ple and sensible user interaction works on a 

small screen by placing touch buttons big 
enough to use easily in a single window 
mode. High-performance toolkits are avail-
able to developers for use on iOS and An-
droid that make it much simpler to create ap-
plications. The users also benefit from the 
unified design standards.

Nothing similar exists for Raspbian in com-
bination with the 2.8-inch display screen. 
Therefore, the assembly work is really just 
beginning after putting everything together, 
in spite of the X drivers. Without knowledge 
of programming, the screens are pretty much 
useless. It is also not clear whether the 
screens will be used widely enough that a 
community will arise to offer generic support 
for the development of applications.

Technically, there are various approaches 
for this kind of 2.8-inch toolkit. HTML5 
would be a top candidate, but it would need 
a browser optimized for small display 
screens to serve as a run-time environment. 
This would be something like what Firefox is 
doing with its Firefox OS.

The following sections deal with an alter-
native solution that even users with little 
programming experience can adapt for their 
own needs. The solution is based on the 
script language Python and the graphical ele-
ments available in the PyGTK toolkit [9].

Python is an integral ingredient of Rasp-
bian itself. You can install PyGTK with the 
following calls:

$ sudo apt‑get update
$ sudo apt‑get install python‑gtk2

The basic idea behind the solution pre-
sented here is to provide the user with a us-
er-friendly way to operate various functions 
of the Rasp Pi by touch. Primarily, I’ll deal 

Figure 4: The mini-display screen proves too small and almost unus-

able for a normal Raspbian desktop.
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tains just one line, @PiApp‑
Launcher.py. Provided the 
program exists, the start 
screen with the apps will 
appear after a restart.

Every application uses its 
own subdirectory and all of 
the files it contains. The 
launcher looks for apps in 
designated locations such 
as ~/.local/lib/pi28apps 
and /usr/lib/pi28apps. For 
each app directory, the 
launcher loads a configura-
tion file by the name of 
app config.py, and then 
you’re done. A minimal 
configuration for a system 
restart looks like:

name = "Reboot"
icon = "./system‑reboot.png"
cmd = ["sudo","reboot"]

The Python list named cmd contains both the 
command elements as well as all of the pa-
rameters, enclosed in brackets and separated 
by commas.

clicking WithoUt regret
This minimalist approach is good enough 
for simple commands. However, it is un-
likely that you want to begin a restart by 
making a mistake. Additionally, some pro-
grams only display actual information in the 
console. If you start these in the graphical 
interface, the output would end up in an un-
known bit bucket.

Therefore, the launcher uses a second 
PyGTK program called CommandGui.py. The 

with simple things like restart, shutdown, 
and status requests. Programs are already 
available that merely need to be packaged 
into an app.

the laUncher
The main priority is the startup screen, or 
“launcher.” This screen contains a window 
with icons for all of the apps. These icons are 
simply PyGTK buttons. If there are too many 
apps to fit on the screen, the Launcher auto-
matically distributes them to several pages. 
Navigation through the pages is accom-
plished via the toolbar (Figure 5).

You will need to configure the system via 
sudo raspi‑config so that it automatically 
boots in the desktop, which starts the 
launcher. Then, you should create the .con‑
fig/lxsession/LXDE/autostart file along 
with the higher level directories in the home 
directory of the standard user pi. This con-

Figure 5: An alternative launcher permits the user to operate predefined 

functions comfortably on the very small screen.

Figure 6: To avoid the unintended execution of programs, interactive 

prompts come up as desired.

Figure 7: The wrapper also permits incorporation of console programs. 

You can see the output of ifconfig in this picture.
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program serves as a wrapper for command-
line programs. Besides providing output of 
results, it also makes yes-or-no queries possi-
ble.

The configuration file appconfig.py is 
shown below. sudo reboot is started via a 
wrapper program. The "‑i" parameter in-
structs the wrapper to interact with the user 
before executing the command (Figure 6):

name = "Reboot"
icon = "./system‑reboot.png"
cmd = ["CommandGui.py","‑i","sudo","reboot"]

The wrapper program does even more; for 
example, Figure 7 shows the request for the 
current IP address of the computer. You will 

find the source codes for the wrapper to-
gether with documentation and installation 
guidelines on the Raspberry Pi Geek FTP site 
[10] and on SourceForge [11].

conclUSion
As with the Rasp Pi, the display screens pre-
sented here have only limited resources. The 
restrictions ensuing from 320x240 pixels can 
be disturbing for many uses. However, as 
with the Rasp Pi itself, the limited possibili-
ties encourage the use of imagination and 
creativity. The Rasp Pi remains true to its ori-
gins with a small display screen that needs 
almost no additional electricity, and many 
new projects on the horizon require just a 
simple user interface.  ● ● ●

Raspberry Pi Geek: When did you get the 
idea of founding a company built around the 
Rasp Pi?

Max Batz: In mid 2012 my friend Florian and I 
held a Raspberry Pi in our hands for the first 
time. We immediately realized the potential of 
this small computer revolution that is still un-
derway. For example, the company General 
Purpose Compute [12] is working on using the 
GPU as an extension to a CPU.

RPG: Pi3g has a number of very spiffy solu‑
tions like the Pi.card and the housing branding. 
What are you planning for the future?

MB: The next thing we want to do is to build 
our own housing that will make it possible to 

use the Rasp Pi as a small touch terminal. This 
would work for example with a web radio ap-
plication. We would like to offer appliances 
based on pre-integrated Pi.cards. This could be 
a cam box for monitoring rooms and operat-
ing electrical switches if necessary. Then the 
user could remotely call up a video stream or 
snapshots from a smartphone.

The limited performance of the Rasp Pi is not 
sufficient for many applications. We are plan-
ning to alleviate these shortcomings, either 
with a special hardware version of the Pi 
based on compute modules and coproces-
sors, or via boosting virtualization. This ap-
proach would give the Raspberry Pi the neces-

sary resources, and CPU-inten-
sive applications could simply be 
shifted around.

RPG: The Rasp Pi is perfectly suffi‑
cient for many things but some 
solutions need more perfor‑
mance, in particular I/ O. Are there 
plans in place to expand the offer‑
ing?

MB: We have looked at other sys-
tems like Banana Pi, CubieBoard, 
and RiOTBoard, but these all have 
various disadvantages. Even 
when the technology is sound, a 
community and sample code is 
lacking. The Rasp Pi has an enor-
mous advantage in this respect. 
Personally I consider the Hum-
mingBoard from SolidRun pretty 
interesting. I recommend the Cu-
Box-I from the same company for 
OpenELEC. We are in the process 
of figuring out whether we should 
import this hardware into Ger-
many from Israel, but the Rasp-
berry Pi will remain our priority.

inTerview wiTh Pi3g FounDer MAxiMiliAn BATz

Figure 8: The Pi3g team with, from left, Florian Frankenberger, 
Max Batz, and Timo Andrews.
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