
Testing the Odroid-U3 single-board computer

 Power Droid
Even with a little bit of Android in Odroid, the small computer 

works equally well with Linux. In this article, we examine the 

aspiring quad-core SBC and introduce the most important 

firmware packages. By Christoph Langner

compared with the far less well equipped 
Raspberry Pi (Figure 1).

Accessories
As with the Rasp Pi, several accessories are 
now on the market for the Odroid [2], includ-
ing a power supply, case, I/ O shield, USB 
UART module kit, RTC backup battery with a 
3V 220mAh Li ion battery, a prototype board, 
and a 9-inch 1280x800 HDMI display or a 
2.2-inch TFT LCD. Hardkernel sells firmware 
based on Android 4.x or the latest version of 
Xubuntu pre-installed on 8, 16, and 64GB 
eMMC modules for US$ 25.00 to US$ 79.00 
(Figure 2). More economical alternatives are 
using the pre-loaded micro SD for US$ 13 
with the latest version of Xubuntu or loading 
the firmware onto a class 10 micro SD mem-
ory card with at least 8GB.

odroid And Android
Hardkernel is working hard to advance the 
development of Android for the Odroid. In-

T he Raspberry Pi offers consider-
able performance given its com-
pact size and minimal power con-
sumption. However, it is not suffi-

cient for many applications. 
The Odroid-U3 [1] is 

the size of a credit 
card and is pro-
duced by Hardker-
nel, a South Korean 

manufacturer. It ex-
ceeds by far the 
computing power of 
the Rasp Pi and is 
therefore a great al-
ternative for tasks 
that require higher 
performance.

Like the Sam-
sung Galaxy 
Note II Android 
cellphone and 
the Samsung 
Galaxy Cam-
era 2, the 
Odroid-U3 has a 
Exynos 4412 SoC 

with an inte-
grated Cortex A9 

CPU. The 1.7GHz 
quad-core CPU gives 

the computer more 
computational power than 

many of the standard PCs 
you will see sitting under a 

desk (Table 1). As a re-
sult, the Odroid-U3 

really shines when 

During my tests, the Odroid firmware dis-
played one or more hangups, which were 
mostly attributable to experimentation with 
the software. However, a restart will most 
often not follow simply by disconnecting the 
computer from a power supply. The 5V supply 
voltage that comes from Pin 18 or 19 of the 
HDMI cable prevents the Odroid from starting 
after unplugging the power supply and then 
plugging it back in. Therefore, it is necessary to 
disconnect the power and HDMI cables com-
pletely from the Odroid for a short period of 
time to force a restart.
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stead of an official Android image, the down-
loads are titled “Beta” and even “Alpha.” 
However, in their forum, the developers an-
nounce a new version of the Android firm-
ware every three to four weeks [3]. At publi-
cation, the most recent edition of the firm-
ware was based on Android 4.4.4.

To install Android 4.4.4 on an SD or 
eMMC memory card, two steps are neces-
sary. First, you should download the entire 
ROM of version Alpha 3.4 and load it onto 
the Odroid storage medium. Second, you 
should update it to the most recent version. 
The Odroid will not lose any data or settings 
in the process. As is customary with other 
Android ROMs, like CyanogenMod, you 
keep your Android Odroid up to date while 
the system is running (see the “Restarting 
Odroid” box).

The download area of the Hardkernel 
homepage is somewhat cryptic. Instead of 
displaying a download button for the An-
droid 4.4.4 Alpha firmware, for example, the 
page [4] only shows a button for the text file 
Download_URL.txt. The link [5] for the ROM 
is found inside the file. The archive available 
for download, sd_self_installer.img.zip, 
or alternatively emmc_self_installer.img.
zip, only contains a common image file in-
stead of an installation routine.

As is customary with the Raspberry Pi, you 
can load the image onto a memory card 
using the Linux [6] dd command or by using 
the Win32 Disk Imager [7] [8]. The card 
should have at least an 8GB capacity; other-
wise, you will not have enough memory for 
later updates. Hardkernel recommends that 
you overwrite the card with all zeroes before 
flashing the firmware (Listing 1).

The first start of the Android Odroid takes 
several minutes. The blinking blue LED lo-
cated next to the power plug signifies that 

the Odroid is busy installing the system. You 
will not see anything on a display screen 
connected via HDMI while this is going on. 

The Android desktop (Figure 3) appears 
automatically as soon as the internal installa-
tion routine finishes. If you see a blank, 
green surface instead, you should unplug the 
HDMI cable and wait a few seconds before 

CPU Exynos4412 Prime, Cortex-A9, quad-core, 1.7GHz

GPU ARM Mali-400 MP4, 533MHz

RAM 2GB DDR2

Network 10/ 100Mbps LAN (WiFi optional)

Memory Micro SD, eMMC

Output ports 3 USB 3.0, micro USB, micro HDMI, RJ-45

Connectors I/ O ports (I2C, GPIO, SPI), UART

Power supply 5V, 2A

Price US$ 65 (without power supply)

table 1: Odroid-U3 Technical Data

Figure 1: The Raspberry Pi and the Odroid U3 boards are similar in size.

Figure 2: The micro SD card and the eMMC storage module are 

found on the underside of the Odroid.

# dd if=/dev/zero of=/dev/<sdx> bs=4M && sync

# dd if=sd_self_installer.img of=/dev/<sdx> bs=4M && sync

listing 1: Flashing the Firmware

Figure 3: The Android firmware interface is no different from that of an Android tablet.
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file onto the memory card with dd or the 
Win32 Disk Imager. The Linux firmware also 
needs a memory card with at least an 8GB 
capacity. The Arch Linux ARM project also 
offers an Arch Linux Image for the 
Odroid [11]. However, you cannot start the X 
server because of missing graphics drivers.

On the first start, the Odroid Configuration 
Tool will greet you (Figure 7). You should ex-
pand the storage capacity of the system to 
the entire SD card with Expand Filesystem. If 
needed, you can use Advanced Options to 
change the computer name and activate the 
integrated SSH server when starting. With 
Configure HDMI, you can adjust the resolu-
tion. Similarly, with Configure Graphical, you 
can deactivate the start of the graphical user 
interface to optimize the usage of the Linux 
Odroid as a mini-server.

It is very important that you not ignore the 
first menu item; otherwise, you invariably 
run out of storage when installing additional 
packages, and Linux will no longer permit 
you to log on to the desktop. You can still 
call the Odroid Configuration Tool later, if 
necessary, with

sudo odroid‑config

while the system is running.
Once the configuration tool closes, the sys-

tem restarts and boots into the graphical Xfce 
desktop. At this point, you can install addi-

plugging it back in. A USB mouse and key-
board work best for controlling the Android 
Odroid.

After successfully starting Android on the 
Odroid, you can use the ODROID Update 
app (Figure 4) to install the current firm-
ware version. The tool requires root rights. 
To update, you should use Get the latest ver-
sion to find out whether a newer version of 
the firmware is available (Figure 5). If so, 
you should download it with Download, 
check it with Validate file to see whether it 
was downloaded correctly, unpack it with 
Extract and then perform the installation 
with Restart for update. Among others, you 
will find an option for changing the clock 
speed of the CPU and adjusting the screen 
resolution in the ODROID Utility app (see 
Figure 6).

Because of licensing issues, Handkernel re-
frains from integrating the Google frame-
work, including Google Play and Google Ser-
vices, directly into the firmware. These ser-
vices have been prepared by the Odroid com-
munity and made available in Odroid fo-
rums [9]. 

The Odroid does not have a recovery 
image; therefore, you should set up the In-
staller app as an APK file and use it to start 
the installation of Google apps. Once this is 
complete, you will be able to use Google 
Play, Gmail, Maps, and all the other Google 
applications.

Linux on the odroid
At publication, the Linux distributions of-
fered by Hardkernel for download were 
Xubuntu 13.10 and Ubuntu 14.04 [10]. To in-
stall, you should unpack the downloaded 
img.xz archive and flash the resulting IMG 

Figure 4: You have to install the Google framework together with the Play store and Gmail.
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tional software from the well-supplied 
Ubuntu software center or directly from the 
terminal by issuing

sudo apt‑get install <package‑name>

The language for the interface can be set 
under Settings Manager | Language Support. 
When you do this, the system will pull addi-
tional packages from the Internet. It is also 
possible to adjust the graphical environment 
according to your wishes.

The speed of the Xubuntu Odroid is usu-
ally more than sufficient for Internet surfing 
or editing Office documents. However, for 
satisfactory read and write throughput, you 
should install the system on a fast eMMC 
storage card, because even the use of a class 
10 micro SD card significantly reduces desk-
top performance, especially during write op-
erations.

The Xubuntu system installed on top of the 
Odroid is not really suitable for running 
graphics-intensive applications such as 
games. Consider, for example, the game Ex-
treme Tux Racer, which can be installed via 
the package manager. 

Although the game is easy to start, the 
maximum frame rate is insufficient for fluid 
animations. On the other hand, multimedia 
applications like XBMC do not demand too 
much of the Xubuntu Odroid. From the out-
set, the media center runs much more 
smoothly on the Odroid than on a Rasp-
berry Pi.

odroid As An xBMc MediA 
center
If you intend to use the Odroid as a replace-
ment for a Raspberry Pi outfitted with an 
XBMC distribution such as OpenELEC or 
Raspbmc, then you 
should install suitably 
specialized firmware 
made available by the 
quite active Odroid 
community. 

For example, in the 
Odroid forum you can 
find an Ubuntu 14.04 
system with XBMC 
pre-installed [12] as 
well as an XBMC 
image [13] based on 
Ubuntu 13.10. The 
latter allows you to 
use the TV remote to 
control the media 
center via HDMI CEC, 

similar to Raspbian or OpenELEC for the 
Raspberry Pi.

In my opinion, you can find the best XBMC 
distribution for the Odroid from the German 
Odroid importer Max2Play. It has an image 
for Odroid [14] that orients itself to the 

Figure 5: Keep the Android system installed on your Odroid current with the Odroid updater.

Figure 7: Adapt the most important hardware configuration options with the 

Odroid Configuration Tool.

Figure 6: Adjust the screen resolution and configure the mouse with the Odroid utility app
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standard Confluence theme rapidly. An im-
portant disadvantage exists, however, with 
respect to sound output. 

The Odroid currently processes only stereo 
and cannot handle 5.1 or even 7.1 multi-
channel sound output. With the optional 
USB-SPDIF module [15], it would be possi-
ble to send multichannel sound to an AV re-
ceiver through S/ PDIF Coaxial or TOSLINK 
outputs.

concLusion
At US$ 65, the Odroid costs about twice as 
much as a Raspberry Pi, but its superior per-
formance justifies the added cost, as long as 
the user utilizes the additional performance 
capabilities.

The Rasp Pi will remain close to the heart 
of electronics buffs, hobbyists, and amateur 
inventors, given the robust and varied soft-
ware that has been developed for it and the 
large Rasp Pi developer community. How-
ever, the user looking to build a slim and ex-
tremely frugal, yet powerful, workplace com-
puter, kiosk system, or media center should 
consider the Odroid.  ● ● ●

XBMC image described above from the 
Odroid forum, but it is augmented with a 
current XBMC 13.1 “Gotham,” as well as a 
Squeezebox server (Figure 8). 

The kernel was also furnished with the 
CEC patch, so the media center, provided 
you have a suitable TV, can be controlled 
with the TV remote (but see the box “Beware 
of Incompatible Cables”).

When compared with 
XBMC on the Raspberry Pi, 
the XBMC Odroid offers a 
number of advantages. The 
user interface works much 
more fluidly thanks to the 
greater computing power 
of the Odroid. Therefore, 
XBMC can display skins 
more elaborate than the 

Figure 8: The Max2Play Image for the Odroid contains a Squeezebox server and XBMC 13.1.
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inFO

Although the transmission of control signals performed according 
to the consumer electronics control (CEC) protocol, which officially 
became part of the HDMI specification as of version HDMI 1.2a, 
purchase of an HDMI 1.4-certified cable does not guarantee that 
the control signals are indeed transmitted. This hard-won insight 
cost me several hours of frustrating fiddling and tinkering. There-
fore, you should pay careful attention to the manufacturer’s assur-
ance of CEC conformity when you purchase a cable.

bewaRe OF incOmpatible cables
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