
Comparing the new Raspberry Pi 2 with the Odroid-C1

 Competitive  
 Edge
A user wanting to buy a nano-computer might think that performance 

is all that matters. Comparing the Raspberry Pi 2 with the powerful 

newcomer Odroid-C1 shows that it is a good idea to consider other 

features as well. By Dr. Udo Seidel

The Raspberry Pi Foundation didn’t leave 
its users out in the cold, however, but instead 
kept developing its product. Model B fol-
lowed Model A, and then A+ and B+, and 
now finally version 2 [1]. Currently, the new-
est competitor for the Rasp Pi is a nano-com-
puter named Odroid-C1. This board is made 
by a company out of South Korea called 

The Raspberry Pi clearly opened up 
the consumer market for an inex-
pensive ARM computer. However, 
the size of its main memory and its 

network speed limited the number of appli-
cations it was suitable for, thus creating an 
opportunity for competitors to get into the 
market.
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Dr. Udo Seidel is actually a math 
and physics teacher who has 
been a Linux fan since 1996. After 
getting his PhD, he worked as a 
Linux and Unix trainer, systems 
administrator, and senior 
solutions engineer. Currently he 
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at Amadeus Data Processing 
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Hardkernel [3], which has already attracted 
attention for its Odroid models U3 and XU3.

PreParations
Earlier this year, demand was high for both of 
these new small-board computers (SBCs). Be-
ginners wanting to purchase one should look 
for a ready-to-use package that contains all 
the necessary components (e.g., covers, 
power supply, and possibly even a microSD 
card) in addition to the board.

Odroid’s North American distributor 
ameriDroid offers several SBCs and accesso-
ries [4]. If you prefer buying components in-
dividually, you should make sure to get the 
correct power connectors, because each 
board has a different power supply. Rasp-
berry Pi customers will most probably need 
an additional power supply when purchasing 
an Odroid-C1 unless they already own other 
boards from Hardkernel. The power supply 
from an older Hardkernel board can be uti-
lized for the new board.

Both devices use a microSD card for mass 
storage. The Odroid-C1 also accepts eMMC 
storage. A case is not necessary in the begin-
ning, and in some situations, a case can even 
be a hindrance for a Hardkernel ARM nano-
computer because the microSD slot is found 
in the center of the underside of the board 
(Figure 1). Perhaps somebody will come up 
with a nifty design for a cover that both pro-
tects the device and lets the user exchange 
the card easily.

If you already have a cover for the Rasp Pi 
B+, you can continue using it for the up-
dated model. Tests show, however, that 
modification may be required. For example, 
the cutout for the SD card slot on some of 
the covers was so skimpy that it was not 

possible to take a card out once it had been 
put in. Table 1 provides an overview of the 
technical details for both of the computers.

system
The current selection of suitable operating 
systems for the Odroid-C1 is meager. Aside 
from Android 4.4.2, the board merely sup-
ports Ubuntu 14.04.1 LTS and then only in a 
minimal form or with a graphical interface. 
Interestingly, both use different kernel ver-
sions that include 3.10.66-49 for the minimal 
version and 3.10.67-55 for the fully 
equipped. A new version of RISC OS also 
boots on the Odroid. However, the system 
only returns one ping and does not react to 
access via SSH.

The available selection of systems for the 
new Rasp Pi is likewise growing slowly. The 

Figure 1: Top (left) and bottom (right) views of an Odroid-C1 on the left and a Raspberry Pi 2 on the right. The microSD slot on the Odroid is placed in a 

peculiar location.

Feature RPi2 Odroid-C1
ARM model ARMv7 ARMv7

Family Cortex-A7 Cortex-A5

CPU type Broadcom BCM2836 (0.9GHz) Amlogic S805 (1.5GHz)

Number of cores 4 4

GPU Broadcom VideoCore IV ARM Mali 450MP

RAM 1GB 1GB

Network 100Mbps 1,000Mbps

USB 4x 2.0, 1x OTG 4x 2.0, 1x Micro

WiFi/ Bluetooth — / — — / —

IR — Yes

Storage medium MicroSD MicroSD/ eMMC

Video HDMI Micro HDMI

Audio Via HDMI Via micro HDMI

Real-time clock (RTC) — Yes

Size (mm) 85x56x38 85x56x38

GPIO 2x 20-pin (UART/ SPI/ I2C/ ADC) 2x 20-pin (UART/ SPI/ I2C/ I2S)

Price $35.00 $37.95

TAble 1: Specifications
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The guidelines for downloading 
RISC OS [8] and OSMC (the Raspbmc suc-
cessor) [9] indicate that Rasp Pi version 2 
Model B (RPi2B) is supported. Pidora [10] 
only works with the Rasp Pi version 1 
(RPi1); however, a Fedora 21 Remix has 
been developed for the RPi2B [11].

A behind-the-scenes look at Raspbian 
shows that the modifications that have been 
made are limited in scope. In fact, most of 
the packages have not been changed. The 
adaptations undertaken for the RPi2B took 
place in the core of the operating system. 
The version of the kernel is identical except 
that it has now been compiled for the new 
architecture. The summary box titled 
“What’s New with the RPi2B” lays out the 

most important of the current systems are 
Raspbian and Ubuntu Snappy Core. Micro-
soft has announced that it plans a Win-
dows 10 version for the new Raspberry Pi, 
but that remains to be seen. Users interested 
in finding out what Microsoft has in mind 
should register for the developer program for 
the Internet of Things [5].

The Raspberry Pi board is basically built to 
be backward compatible, which means oper-
ating systems for previous generations 
should be suitable for the new version of the 
hardware. However, users will find that the 
devil is in the details. A few systems carry 
different images [6] for the different Rasp Pi 
versions. For example, OpenELEC has ARM11 
and ARMv7 images [7].

Figure 3: The time must be set correctly before Ubuntu Snappy Core can run in top form.

Figure 2: The CPU benchmark shows that neither of the competitors surpasses the performance of the Odroid-C1.
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details of the hardware innovations for the 
RPi2B.

rendezvous
An objective evaluation of the performance 
capabilities for the SBCs is not easy. Comput-
ing performance does not always depend on 
how the computer is used. Sometimes, the 
number and the type of interfaces are deter-
minative. However, numbers have a language 
of their own. Therefore, it makes sense to test 
the nano-PCs against a series of benchmarks.

Some of the benchmarks used here come 
from the set collected by Roy Longbot-
tom [12], and the remainder from the BYTE 
UNIX benchmark collection [13]. None of 
the programs for the various ARM architec-
tures were modified or recompiled. This 
approach has both advantages and disad-
vantages: On one hand, it makes compar-
ing results easy. On the other, the benefits 
inherent in the new architecture may not 
be reflected properly.

The boards were freshly booted before be-
ginning the test. The benchmarks were con-
figured so that they made use of all of the 
CPU cores. An RPi1B and a Banana Pi [14] 
were used to complete the field test.

The results show a clear picture of the 
Odroid-C1 as the winner (Figure 2). The 
RPi2B and the Banana Pi are in close com-
petition with one another. However at the 
end, the new Raspberry Pi pulls ahead 
slightly.

As expected, the RPi1B reaches the fin-
ish line last. However, the throughput of 
the network interface or the performance 
when reading from and writing to con-
nected data storage devices plays an im-
portant role. For example, the quality of 
the data storage device has a considerable 
influence on the results.

Table 2 shows the results of test runs that 
were performed with the Iperf tool [15]. Pre-
dictably, there is not much difference be-
tween the two Rasp Pi generations. In gen-
eral however, the network is more stable in 
version 2.

Likewise, it is not at all surprising that the 
Odroid-C1 achieves a greater throughput. 
The nominal rate of 1,000Mbps is nonethe-
less disappointing. The Banana Pi also uses 
a gigabit interface and steals the show from 
the Odroid-C1 in this regard. The box titled 
“Video Killed the …” explains why the 

TCP Window Size RPi1B RPi2B Odroid-C1 Banana Pi
Standard 93/ 21 92/ 88 82/ 387 233/ 544

 64KB 46/ 24 68/ 84 119/ 262 305/ 189

128KB 53/ 24 84/ 88 99/ 380 255/ 352

256KB 72/ 23 91/ 88 117/ 264 184/ 504

384KB 80/ 23 91/ 88 136/ 206 187/ 525
* Measurements shown for server/ client, each in Mbps

TAble 2: Iperf TCP Tests

A basic shortcoming of the Rasp Pi models has always been the somewhat outdated version 6 of 
the ARM architecture. Because of the lack of support for large distributions, the Raspberry Pi foun-
dation has replaced the Broadcom BCM2835 with a BCM2836 on the current board. This BCM2836 
system is compatible with the ARMv7 architecture.

As a consequence of replacing the chip, the number of cores also increased from one to four, 
and the clock rate increased from 700MHz to 900MHz. The new processor belongs to the fam-
ily of so-called Cortex-A chips that are particularly suited for applications. The RPi2B uses a 
Cortex-A7.

The second modification consists of a change in the size of the main memory. At 1GB, this is twice 
as large as the main memory in the B/ B+ versions of the first generation. This upgrade makes it 
possible to run several programs simultaneously without causing interference in main memory.

All of the other connectors, the form factor, and the board layout for the RPi2B have been taken 
from the RPi1B+. Hopes for an increase in network speed have proven futile. The new version has 
kept the previous limit of 100Mbps.

WhAT’s NeW WiTh The rpi2b

The Raspberry Pi’s multimedia capabilities are 
one reason for its success. The VideoCore GPU 
from Broadcom [16] forms the basis for these 
capabilities. Using hardware assistance, a 
Raspberry Pi straight out of the factory dis-
plays impressive performance playing video 
formats such as H264, MPG4, and MJPG. Co-
decs you might want to add, such as MPG2, 
are inexpensive.

You have no need to make any extra purchases 
with the Odroid-C1, either. Like the Rasp Pi, the 
board uses a dedicated chip for playing video 
formats. The Amlogic Video Engine, or AVE, is 
by far the most common. Fans of Kodi [17], 
formerly known as XBMC, will be happy that 
the Odroid-C1 competes handily with the Rasp 
Pi in this regard.

Video Killed The …
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on Rasp Pis also supports the Odroid-C [20]. 
On the plus side, the Odroid has a built-in in-
frared receiver that is easy to operate [21]. 
The real-time clock (RTC) is also available, 
but it needs a battery. Straight from the fac-
tory, neither the Rasp Pi nor the Odroid-C1 
knows the current date. They each start after 
a reboot with the Unix epoch time of Janu-
ary 1, 1970. This makes for problems when 
Ubuntu Snappy Core runs on the Raspberry 
Pi (Figure 3).

The “Death Flash Affair” [22] did not in-
flict permanent damage on the reputation of 
the Rasp Pi. However, some Odroid owners 
couldn’t help but enjoy a good laugh over 
the bug.

ConClusion
In terms of price, the devices are similar so 
the cost factor falls away when making a 
choice. The Odroid comes out ahead with re-
spect to CPU and network performance. Its 
multimedia environment has a lot of hard-
ware-supported video codecs. Additionally, it 
has a real-time clock and an infrared interface.

The strengths of the new Raspberry Pi are 
found primarily in the four-member ecosystem 
to which it belongs. If you are looking to add 
performance or memory, then the RPi2B repre-
sents a great solution for obtaining both. This 
can be particularly persuasive for the user who 
has already invested in a lot of accessories but 
just needs a bit more power.  ● ● ●

Odroid-C1 does a fairly good job playing 
video formats.

Beyond the BenChmarks
Although it’s possible to conduct a fairly ob-
jective evaluation of a computer using hard-
ware data or benchmark results, looking at 
the interfaces and the available extensions 
provides a more precise picture. This ap-
proach opens up completely different dimen-
sions of the communities and their projects. 
A simple Internet query shows that signifi-
cantly more projects exist for the Raspberry 
Pi than for the Odroid-C1. Existing literature 
focuses likewise more on the Pi than on the 
Odroid-C1.

Even though the benchmarks come out in 
favor of the Odroid-C1, the practical reality is 
that the Rasp Pi universe is very large and 
very important with respect to both hard-
ware and software. If you are looking for an 
uninterruptible power supply, you have sev-
eral options to choose from. In addition to 
commercially available products, a variety of 
do-it-yourself projects are also available. If 
you decide on the Odroid-C1, however, there 
is just one commercial product [18].

The situation looks much the same on the 
software side. The Raspberry Pi is a presence 
in almost every area. The Odroid world is 
also fairly lively, and as a result, the Banana 
Pi has been left behind. The wiringPi li-
brary [19] that accesses the GPIO interface 
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