
The Raspberry Pi celebrates its fourth birthday

A Success  
 Story
The Raspberry Pi has been around for four years now, and on March 5, 

2016, its birthday was celebrated with a party held in Cambridge, 

England. We review the history of this British nanocomputer.  

By Erik Bärwaldt

were sold in the 48 months following the 
first delivery, on February 29, 2012. In the 
meantime, the number of Rasp Pi owners 
has only grown [1]. This makes the small 
computer one of the most successful com-
puters of all time.

The single-board Raspberry Pi 
came on the UK market about 
four years ago. At the time, its 
maker, Eben Upton, thought that 

around 10,000 of these little computers 
could be sold. In fact, more than eight million 
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Teaching aid
In 2006, Upton became convinced of the 
need to teach young people programming 
skills. At the time he was finishing his PhD 
at the University of Cambridge and mentor-
ing computer science prospective students. 
As a schoolboy in the 1980s, Upton had 
learned computer programming skills using 
the BBC Micro that was widely available in 
British schools at that time.

Once he started mentoring, Upton noticed 
huge gaps in knowledge among the students 
seeking admission to the Cambridge com-
puter science department. Although they had 
basic knowledge in web design and HTML, 
they did not know how a computer func-
tioned or how it looked on the inside. Also,  
the students were unable to handle either 
low-level assembly languages or higher-level 
programming languages.

Upton believed that the excellent aca-
demic standards of the Cambridge computer 
science major could only be preserved if 
students had more knowledge and experi-
ence in computer science. It took three 
years of work with other concerned col-
leagues before the Raspberry Pi Foundation 
came into being. As stated in its incorpora-
tion documents, the primary purpose of the 
foundation is to impart programming skills 
and additional capabilities for the field of 
information technology.

From the beginning, it was clear to Upton 
and his colleagues that theoretical knowl-
edge would not suffice. Information technol-
ogy needed to be made appealing to young 
people. Upton hit upon the idea of a small 
computer that would be similar to the home 
computers of the 1980s and the early 1990s. 
He thought students would be interested in 
tinkering with the devices.

Thus, the device had to be small, efficient, 
robust, and easily affordable. The group 
around Upton also recognized the impor-
tance of multimedia capabilities in the hard-
ware. Young people had become accustomed 
to online multimedia content and would re-
ject a computer that existed merely to be pro-
grammed on a console.

aT The Wrong Time
Upton and his colleagues worked on develop-
ing prototypes from 2006 to 2008. Unfortu-
nately, the protypes all failed during testing. 
Some were not powerful enough; others had a 
price tag high enough to drive away many 
teenagers. In spite of these early setbacks, 
Upton created the non-profit Raspberry Pi 
Foundation. The founders included David 

Braben, from the computer manufacturer Fron-
tier Developments; Jack Lang, a business angel 
and former Acorn colleague; Pete Lomas, from 
component manufacturer Norcott Technolo-
gies; and Robert Mullins and Alan Mycroft, 
both from the University of Cambridge.

In 2011, when Upton was employeed by 
the chip manufacturer Broadcom, he finally 
made a breakthrough in the development. 
Broadcom was introducing the chipset 
BCM2835 for use with smartphones. This 
chip set was extraordinarily compact in size, 
while offering the required performance po-
tential to serve as the basis for a small com-
puter. The BCM2835 became the heart of the 
Rasp Pi Models A, B, B+, Zero, and the Com-
pute module.

The Foundation developed a prototype of 
the future small computer based on the 
BCM2835. About the same size as a credit 
card, the prototype came with all of the nec-
essary connections. The prototype was made 
possible because of the highly integrated 
construction technique of the BCM2835. The 
system on a chip (SoC) contained its own 
CPU taken from the ARMv6 family, as well as 
all of the peripherals. This meant that an en-
tire computer could be built from this one 
chip along with a few other components. 
The $35 price reflected the simplicity.

The GPIO (General Purpose Input/ Output) 
header is the central element of the single-
board computer. These inputs and outputs can 
be programmed as desired. They let the Rasp 
Pi control external components from which the 
Pi can receive signals for internal processing. 
The GPIO header makes it possible to come up 
with completely new applications for the little 
computer in addition to the multimedia and 
general use for school children.

The foundation arranged for production of 
50 prototypes and tested them with various 
operating systems and desktop environments. 
It became apparent that the hardware could 
handle a mature interface like LXDE under 
Debian Squeeze, which later became Wheezy. 
Thanks to the implemented GPU, it was even 
possible to view videos in 1080p resolution 
without any stuttering. With the success of 
these tests, the small computer went into pro-
duction after slight modifications.

ProducTion Problems
The demand for the Rasp Pi exceeded the  the 
developers’ wildest expectations. As a result, 
the Foundation soon found itself confronted 
with a big problem. With this huge demand, 
there was simply no money to fund the pro-
duction of hundreds of thousands of the 
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then, capacity has grown to 100,000 boards 
per week, and all of the Rasp Pi versions are 
manufactured in parallel.

organizaTional sTrucTure
Because of the overwhelming success of the 
computer, the Foundation transferred devel-
opment and operational activities to a new 
company: Raspberry Pi Ltd. Today, a close 
relationship exists between the non-profit 
foundation and the commercial enterprise. 
The Foundation is focused primarily on edu-
cating children and youth about the com-
puter, offering workshops and instructional 
materials for teachers.

Starting in 2015, the Foundation has been 
supporting The MagPi, a magazine started by 
enthusiasts in 2012. The Foundation also cre-
ated a fund, seeded with EUR1.3 million, in 
2014 to promote projects that teach IT skills 
to children between the ages of 5 and 18 
years [4]. Former ARM coworker Lance How-
arth has served as CEO for the Foundation 
since April 2013. Eben Upton is CEO of the 
Raspberry Pi Trading Ltd. [5].

An advisory board has assumed represen-
tation of the Raspberry Pi Foundation. The 
members include co-founders David Bra-
ben, Jack Lang, Pete Lomas, and Alan My-
croft, as well as attorney Louis Glass and 
businessman David Cleevely, who serves as 
chairman [6]. The University of Cambridge 
Computer Laboratory and chip manufac-
turer Broadcom support the Foundation, 
and profits from sales are funneled back 
into the Foundation for supporting social 
causes.

The Family has groWn
The original Rasp Pi was quickly improved. In 
fact, a number of new models have been re-
leased during the past four years. The first Rasp 
Pi 1 (RPi1) Model B was followed barely a year 
later by the slimmed-down RPi1 Model A. It 
used the same CPU and GPU as the Model B, 
but it offered 256MB instead of 512MB of 
RAM and one USB port instead of two. More-
over, it did not have a LAN connection. The 
advantage to this model was that it cost $25 
instead of $35 for the Model B.

Some six months later, in April 2014, the 
Rasp Pi Compute module became available 
(Figure 1). This special variation of the 
Model B/ B+ with 4GB of eMMC storage was 
designed as a DDR2 SODIMM storage mod-
ule. It did not have any connections for pe-
ripheral devices.

This product was aimed at the industrial 
applications market. With its standardized 

boards. The initial money for the Foundation 
to buy components and pay for production 
had come from Upton and his colleagues.

The Foundation also lacked the logistics 
capacity for meeting the demand for the little 
computer. They decided to engage the two 
leading electronics distributors in Britain; 
Premier Farnell (element14 group) and RS 
Components were brought on board as part-
ners. They offered financial strength and 
worldwide contacts, and they began selling 
the Rasp Pis in their online shops.

However, on February 29, 2012, web serv-
ers for both of these companies crashed due 
to the multitude of customers wanting to 
purchase the Rasp Pi. Just a few minutes 
after making the single-board computer 
available for sale in its shop, RS Compo-
nents reported that the first batch of 10,000 
items had been sold out [2]. As part of the 
partnering deal, RS Components and Pre-
mier Farnell had purchased a license to 
manufacture the boards. And, because of 
the heavy volume of demand, it was possi-
ble to keep startup costs low. At the same 
time, sales operations were expanded to in-
clude the entire world.

Production issues were resolved after a few 
months. By September 2012, a slightly im-
proved revision 2 of the original Rasp Pi had 
been released. Additionally, the three part-
ners had managed to move most of the pro-
duction from China to the UK by using a fac-
tory located in Pencoed, Wales, which be-
longed to Sony [3]. Production capacity in-
creased to 30,000 units per month along 
with the creation of 30 new jobs. Since 

Figure 1: The Compute module (on the left) is much smaller than the first Rasp Pi (on the right).
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SODIMM connection, the module is easily in-
tegrated via corresponding plugins, which 
are part of industrial systems [7]. The mod-
ules were sold in quantities of 100 at $30 
each. A developer kit included an appropri-
ate I/ O board with all the necessary connec-
tions. This board also ensured that power 
was supplied to the module.

Just three months later in July 2014, the 
Raspberry Pi Foundation brought the 
Model B+ on the market. Unlike its prede-
cessor, it had four USB jacks and a micro 
SDHC card slot for bulk storage instead of 
the previously used SDHC mini jack [8], and 
it had 40 GPIO pins (Figure 2). At first, the 
Model B+ cost $35 – the same price as the 
older model, which was still being sold.

A short time later in November 2014, the 
Foundation presented yet another model. 
This was the A+. The A+ distinguished itself 
from the earlier Model A with the introduc-
tion of the SDHC micro jack and an ex-
panded GPIO header with 40 pins. In this 
unit, power consumption was lower due to 
the use of smaller components, and the price 
was reduced from $25 for the Model A to $20 
for the Model A+ [9].

On February 2, 2015, Upton announced 
that the Rasp Pi 2 (RPi2) Model B was ready 
for sale [10]. This new system stood for gen-
uine progress. Priced like the first-generation 
Model B+ at $35, it had a replacement for 
the aging BCM2835 chipset in the form of the 
BCM2836 SoC running at 900MHz. Until the 
release of the second-generation Model B, all 
of the Rasp Pis were constructed with the 

Figure 2: The first-generation Model B+ with its four USB ports looks a lot like the current Rasp Pis. 

© Raspberry Pi Foundation

Figure 3: The Rasp Pi Zero also counts among the ranks of complete computers. The trimmed-

down module is targeted mostly at industrial users. © Raspberry Pi Foundation

Have you managed to grab a Pi Zero? If so, 
then it probably comes directly from the UK. In 
Germany, it has become impossible to buy one 
of the $5 Pis. Dealers and large distributors like 
Farnell element 14 have already removed the 
Pi Zero from their line of goods.

Even in the birthplace of the Rasp Pi, this little 
computer is very difficult to get. Usually, it is 
only available for a few days after an announce-
ment, and then you can only purchase one of 
them. Additionally, a veritable black market has 
sprung up, where the Pi Zero is offered for in-
flated prices – up to $52.

The delivery problems most likely result from 
the Raspberry Pi Foundation arranging for the 
Pi Zero to be produced in small batches. The 
larger Rasp Pis are produced in huge numbers 
by established companies like RS Compo-
nents and Farnell. Given the restrictions on 
production numbers, these companies have 

declined to get involved with the low-priced Pi 
Zero because the margins are too small. Insid-
ers complain that the Foundation announced 
the Pi Zero just to deflect attention from other 
economical single-board computers like the 
“$9 computer” CHIP. They had no intention of 
actually earning money with the tiny device. 
There are rumblings that each of the Pi Zeros 
actually cuts into company profits.

In reality, things probably are not that bad. 
Upton made an announcement in mid-Febru-
ary about attempts to stabilize the production 
level of the Pi Zero at 50,000 units per month. 
He reported that he had just issued two or-
ders for a total of 150,000 Pi Zeroes. None-
theless, the RPi3 continues to be considered 
a top priority. Thus, it is entirely possible that 
availability issues will stick around for the 
Zero.

RANTS AND RAVES: Zero Zero
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the LAN connector, and the plug for audio 
devices were all gone. Moreover, the board 
had just a single micro USB connection in-
stead of the typical USB 2.0 jacks. No 
changes were made to the working memory 
and the GPU. At 1GHz, the CPU even ran a 
little bit faster on the Zero than on the RPi1 
Model B+.

Eben Upton explained that the motivation 
for this extremely economical single-board 
computer was to provide users who couldn’t 
afford other models with an opportunity to 
learn programming. This target group appears 
to be larger than previously known. The Rasp 
Pi Zero experienced delivery delays because 
of the extraordinary demand and was out of 
stock shortly after being announced (see the 
“Rants and Raves: Zero Zero” box).

The latest flagship product for the Rasp-
berry Pi Foundation is the RPi3 Model B, 
which was released on February 29, 2016 [12]. 
It has the same dimensions, connections, and 
$35 price tag as its predecessor. However, the 
new model comes with a BCM2837 chip set, 
which contains an ARMv8 quad-core proces-
sor (Figure 4).

This means that the RPi3 is the first mem-
ber of the Pi family to be able to work with a 
64-bit operating system. Additionally, the 
CPU clock rate has increased to 1.2GHz. It 
also has modern WiFi capability that uses 

BCM2835, which worked at a clock rate of 
700MHz.

Moreover, the BCM2836 had a quad-core 
instead of a single-core CPU and 1GB of 
RAM. The GPU, audio hardware, and the 
SDHC micro jack remained unchanged in the 
new chip, as well as the overall dimensions. 
Even so, the power requirements increased 
from 3 to 4 watts.

Due to its quad-core processor, the in-
crease in RAM, and the underlying ARM Cor-
tex A7 architecture, the new Raspberry com-
puter had far greater performance capabili-
ties. Even customary Linux Desktop distribu-
tions ran smoothly on this Rasp Pi. As a re-
sult, more and more projects have ported 
their systems to the ARM Cortex architecture. 
Meanwhile, there are a considerable number 
of distributions available. In mid-May of 
2015, the price for the RPi1 Model B+, which 
was still in production, was lowered to $25.

On November 26, 2015, Upton announced 
the immediate release of the Rasp Pi Zero [11]. 
This new Pi marked a complete break with 
its predecessors. Its size was greatly re-
duced, and it was powered again by the 
BCM2835 SoC, but it sported a stunning $5 
price tag (Figure 3). Unlike its larger siblings, 
this Rasp Pi got rid of connectors. The con-
nector for the camera module, which had 
been specially developed for the Rasp Pi, 

Figure 4: The RPi2 above and the brand-new RPi3 below appear 

identical.

Figure 5: The distributors RS Components and Farnell plus other license 

holders offer numerous accessories for each version of the Rasp Pi.
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the 802.11b/ g/ n standard, and it comes with 
Bluetooth+4.1 and Bluetooth Low Energy. In 
spite of the new interfaces and the increased 
clock rate for the CPU and GPU, the new 
model does not consume any more power 
than previous models.

Like the older models, the RPi3 is down-
ward compatible. This ensures that proj-
ects developed for the RPi1 or RPi2 work 
without problems with the newest member 
of the family. Because it can run 64-bit op-
erating systems, it’s likely more alternative 
system software will appear in the medium 
term than already has for its predecessors.

A veritable Raspberry ecosystem has sprung 
up, where accessories of all kinds are devel-
oped and sold. The offerings include – among 
other things – covers for the otherwise naked 
computer, peripheral devices like WiFi sticks, 
and power supplies. The commercial counter-
part to the Foundation has been quick to put 
licensing agreements in place with third-party 
manufacturers (Figure 5).

consumers
Upton has undoubtedly achieved his goal of 
helping students in British public schools 
become interested in computer science and 
fostering the spirit of discovery. About a 
third of the little computers produced are 
sold domestically.

The Rasp Pi has quickly gained fans in the 
rest of the world, too. In Africa, for example, 
it’s popular because it can be used with a 
television via its HDMI connector. Addition-
ally, an active scene of Rasp Pi enthusiasts, 
geeks, and makers has formed around the lit-
tle computer. Users have put together every-
thing from media centers to drones to 3D 
print controls to a WiFi grill thermometer.

Industry is starting to see the possibilities 
offered by the Rasp Pi. Increasingly, it serves 
in various versions as a control computer in 
industrial settings, and it plays an important 
role for the Internet of Things (IoT). The new 
RPi3 should provide an additional boost, es-
pecially with its ability to handle compute-
intensive tasks. The high performance CPU 
will be able to complete tasks that previous 
models could not assume.

The scene
As with Linux User Groups, where informa-
tion gets exchanged and people work to pro-
mote the system, so-called Pi Jams have de-
veloped around the Rasp Pi. People meet to 
share experiences and information, net-
work, and spread the word about the little 
computer.

Raspberry Jams usually take place in the 
UK and in the United States. Some are also 
happening in South America, the Ukraine, 
and Germany. (See the “Pi and More” box for 
details.) Some jams are spontaneous and 
others are organized in advance to feature 
lectures and workshops, project presenta-
tions, and also product marketplaces. The 
number of participants can vary from a few 
to several hundred, as is the case in Cam-
bridge, England (Figure 6).

ouTlook
The success of the Rasp Pi is still in the begin-
ning stages. Emerging economies and third-
world countries in particular offer an opportu-
nity for the Rasp Pi to make a significant con-
tribution to educating future computer scien-

Figure 6: Many Raspberry jams are well attended, like the one here in Cambridge, England. 

© Jennifer Deegan, Cambridge (UK)

Germany has also seen the establishment of 
an extremely successful Raspberry Pi Jam. 
The one scheduled for this summer will be the 
ninth in the series. The Jam originated at the 
Univerity of Trier. Every second Pi and More 
Jam is hosted by a different university in either 
Trier, Luxemburg, or Saarbrücken.

On June 11, 2016, the jam will be held in Trier, 
where beginners and experts are invited to 
enjoy a friendly atmosphere offering work-
shops and projects on the Raspberry Pi, the Ar-
duino, and other SBCs and microcontrollers. 
Daniel Fett, who helps organize the Jam, says, 
“robots, home automation and games are al-
ways popular with our audience. We even 
build a little enclosure for the robots.” Other 
areas of interest are also represented, such as 
art projects, industrial applications and the use 
of the Raspberry Pi in a school setting.

PI AND MORE
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ment of a new Compute 
module 3, which 
has a more 
powerful pro-
cessor. This 
opens up new 
areas in which 
the Rasp Pi will be 
able to compete 
with other comput-
ers. The stormy de-
velopment ahead for the IoT, which will un-
leash increased demand for integrated comput-
ers, should increase sales of the Rasp Pi. This is 
already happening for the new model with its 
integrated WiFi and Bluetooth interfaces.

A RPi3 Model A is also in the queue at the 
Foundation. Similar to its predecessors, this 
model will be a trimmed-down version primar-
ily intended for IoT applications. We are as-
suming that the Raspberry Pi Foundation will 
organize other festivities for its four-year mile-
stone (Figure 7). We want to take this opportu-
nity to wish the computer happy birthday.  ● ● ●

tists. This presupposes, however, that many of 
the existing import tariffs are lowered so that 
the Rasp Pi can find its way into more low-in-
come households. Upton has definitely 
reached one of his original goals: In the 
United Kingdom, the number of students 
studying computer science is again rising.

The Rasp Pi is still in the beginning stages 
with respect to industrial and commercial ap-
plications. Upton has announced the develop-

Figure 7: Many exhibitors attended the Rasp Pi birthday celebration on March 5 and 6 in Cambridge, 

England. They showed numerous extensions and projects for the Rasp Pi. © Maximilian Batz
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