
Up close with the Banana Pi

Attack of 
the Clones!

The Raspberry Pi has spawned a new generation of imitators. 

One of the top contenders is the Banana Pi. By Aaron Shaw

number of your gadgets and other posses-
sions are likely manufactured.

I find it a little bit disappointing to see 
boards coming out that are (to most people) 
such blatant clones of the Raspberry Pi and 
that do not currently give back to the com-
munity in the same way – but I suppose it 
would be naïve to assume this would not 
happen in today’s world. Having said that, 
the old saying goes “imitation is the highest 
form of flattery,” and ultimately, I think that 
more choice in the open source marketplace 

can never be a bad 
thing. I guess the 
very fact that people 
are trying to build 
businesses on top of 
the Raspberry Pi 
ethos and form fac-
tor goes to show 
what an impressive 
and solid platform it 
is for everything 
from learning and 
hacking to industrial 
applications. So, 
without further ado, 
I’ll unpack this new 
product – the Ba-
nana Pi.

First 
impressions
When I first saw the 
Banana Pi board on 
the Internet, it 

The Raspberry Pi computer has been 
a runaway success since its release 
two and a half years ago. With suc-
cess comes imitation, and many 

new products are seeking to follow in the 
footsteps of the Raspberry Pi and cash in on 
the renewed interest in computing, program-
ming, and hacking.

One of these hopefuls is the Banana Pi [1], 
which you could only describe as a Rasp-
berry Pi clone. The Banana Pi was designed 
and built in Shenzhen, China, where a large 
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looked almost identical to the Raspberry Pi 
(Figure 1). Unlike the production version 
board (which is a dark blue – similar to the 
color of most Adafruit products), the original 
Banana Pi prototypes were green and were 
almost indistinguishable from the Raspberry 
Pi at a quick glance. Most of the components 
on the Banana Pi board also appeared to be 
in a similar position, which added to the sim-
ilar appearance, although the Banana Pi has 
a few more connectors.

This similarity is somewhat of an illusion. 
A closer look reveals the overall size of the 
Raspberry Pi is approximately 56x85 mm, 
whereas the Banana Pi is 60x92 mm, which 
represents a size increase of approximately 
16 percent in board surface area. 

As you will see in Figure 2, this increase is 
quite significant. For a product that is a clone 
of the Raspberry Pi, this size differential is a 
problem because it means that you can’t use 
the same case for both units – even with sig-
nificant modifications. Furthermore, the Ba-
nana Pi uses a slightly thinner 1-mm circuit 
board compared to the 1.5-mm board used 
on the Raspberry Pi.

The top of the Banana Pi looks a bit sparse 
in places because the processor and RAM 
chips are actually located on the underside of 
the board (Figure 3). The CPU is the large 
chip on the bottom, which says Allwinner 
A20 on it, and the RAM chips are the slightly 
smaller ones next to it. The RAM chips used 
on the Banana Pi are standard DDR3 RAM 
chips which, as you can see, are mounted 
separately from the CPU. On the Raspberry 
Pi, however, the RAM is mounted directly on 
top of the BCM2835 in a PoP (package on 
package) layout and is of the LPDDR2 type. 
LPDDR2 is a low-power RAM standard de-
signed for use in battery powered and mobile 
devices and performs similarly, but more ef-
ficiently, to the DDR3 RAM used in the Ba-
nana Pi.

The Banana Pi makes use of the Mali-400 
MP2 graphics processor (GPU), as opposed 
to the Broadcom VideoCore IV GPU used in 
the Raspberry Pi. Which one is a better GPU 
is under constant debate, and under different 
tests, they perform very differently – the Ma-
li-400 beats the Broadcom chip significantly 
in the GTKperf test [2]; however, in other 
tests, the Broadcom unit performs better (as 
is often the case with CPU and GPU bench-
marking tests). In any case, both boards have 
very good dual core graphics processors.

Perhaps the most important factor in the 
graphics debate is the VPU (visual processor 
unit), especially if you are intending on run-

ning a media center with one of these de-
vices. The hardware acceleration available in 
the Banana Pi is next to non-existent, and 
there is no XBMC support. According to a re-
cent thread on the XBMC forum, XBMC sup-
port for the Allwinner A20 is unlikely [3] due 
to poor support from Allwinner and the fact 
that the A20 is now quite old (approximately 
2 years).

You can forget about using XBMC for play-
back of any 1080p video, and because the 
Raspbmc and OpenELEC distros are both 
built on XBMC, you won’t be able to use 
them with Banana Pi. Video players that can 
run without GPU or VPU support will likely 

Figure 1: The Banana Pi board looks strikingly similar to the Raspberry Pi – and it is.

Figure 2: The is significantly larger than the Raspberry Pi, meaning they won’t fit in the same 

case or mounting slot.
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nector. The Banana Pi also adds a microUSB 
OTG (on the go) port (where the microUSB 
power is on the Raspberry Pi), SATA power 
(the small white connector between the two 
microUSB ports), and a SATA data port (the 
big black one next to HDMI port).

Other additional items present on the Ba-
nana Pi are an onboard microphone (between 
the RCA video and 3.5mm audio jack), an IR 
receiver (next to the USB ports), a hard pow-
er-off button and a reset button (both on the 
same edge as the USB OTG port), and a third 
user-programmable button (behind the Ether-
net port). Bizarrely, the Banana Pi has a large 
amount of unused space on top of the board 
with only power (red) and Ethernet status 
(blue) LEDs, so you have no easy way to 
monitor CPU activity. The Ethernet port also 
has its own LEDs built into the connector, so 
you can see network activity. Additionally, 
you have a user-programmable (green) LED.

After you boot the Banana Pi (you can find 
instructions for SD card creation below), 
you’ll quickly notice the CPU improvements – 
the system boots up faster, programs load 
faster, and intensive tasks use less CPU power. 
Browsing the Internet also is noticeably faster, 
thanks to the faster processor and the up-
graded Ethernet capability. Once I had booted 
up into Raspbian on the Banana Pi, I ran an 
update:

sudo apt‑get update

and

sudo apt‑get upgrade

On my Raspberry Pis, these commands usu-
ally send the CPU usage straight up to 100 
percent; on the Banana Pi, the update pro-
cess uses an average of about 20 percent 
with a peak of about 50 percent for a few 
seconds. You’ll find a more methodical test 
of the CPU and GPU online [1]. The test 
shows that, when running a dual threaded 
test on the Banana Pi using sysbench, the 
Allwinner A20 CPU is approximately 4 times 
faster than the BCM2835 CPU in the Rasp-
berry Pi – this is hardly surprising as it is 
comparing an old, single-core ARMv6 pro-
cessor with a newer, dual core, ARM Cortex-
A7 CPU. Bizarrely, in that same study, the 
Raspberry Pi beat the Banana Pi in a single-
threaded test, but this could be an anoma-
lous result and might differ using a different 
CPU benchmarking method.

Banana Pi is not as fast as an up-to-date 
desktop computer, but it would certainly 

still work fine, but they too will almost cer-
tainly not be capable of 1080p playback (or 
anything close to it). 

According to several sources, the Banana 
Pi GPU currently isn’t supported for Rasp-
bian either, so the LXDE graphical desktop 
environment is running entirely on the CPU, 
which is a bit disappointing. If you are not 
intending to undertake any graphics inten-
sive activities like 3D rendering or high defi-
nition video playback, these limitations prob-
ably won’t matter too much to you; however, 
it is worth noting that, certainly for the time 
being, hardware-accelerated graphics are not 
going to happen unless you put in a signifi-
cant amount of work.

The Banana Pi offers all the same connec-
tors you are familiar with on the Raspberry Pi: 
HDMI, Ethernet, 2 x USB, microUSB power in, 
RCA video, 3.5mm audio jack, and both cam-
era (CSI) and display (DSI) ports. The Banana 
Pi also accepts a full-size SD card in the slot 
on the bottom, which is in the same place as 
on the Raspberry Pi, but it uses what looks 
like a slightly sturdier metal port – which 
would likely suffer less accidental breakages 
than the one on the Raspberry Pi. 

Some of these ports are actually in differ-
ent locations or upgraded on the Banana Pi – 
the Ethernet is a Gigabit Ethernet port, the 
CSI and DSI connectors have been swapped 
in location and are physically larger and are 
of a different pitch (size/ spacing of pins), 
and the microUSB power port has been 
moved onto the same side as the HDMI con-

Figure 3: The processor and RAM chips are located on the underside of the Banana Pi, allowing 

for a more sparse design above.
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make a more acceptable computer for day-to-
day usage than a Raspberry Pi – but in that 
arena, you may be better off just purchasing 
a cheap Allwinner A20 (or other CPU) based 
phone or tablet, or something like the Cu-
box-i from Solidrun [4].

Table 1 shows a comparison between the 
specifications of the Banana Pi and the Rasp-
berry Pi model B with 512MB RAM.

How to Buy
The Banana Pi board appears to have been 
developed by an organization in China called 
LeMaker [5]. The group currently uses space 
provided by Shenzhen University in Shen-
zhen, China. The boards appear to be manu-
factured by the Shenzhen company SinoVoip 
[6].

Precise details on the design, manufacture, 
and corporate sponsorship are difficult to 
find. It doesn’t inspire a lot of confidence 
that the Banana Pi websites are a bit slow 
and have a number of dead links. Addition-
ally, English is not the first language of the 
team behind the Banana Pi, so some of the 
information on the websites is written in 
slightly broken English that is sometimes dif-
ficult to understand.

Purchasing the Banana Pi was an equally 
frustrating experience, although in the time 
since I purchased one, a number of simpler 
ordering options have surfaced. See the side-

bar titled “Buy a Banana Pi” for a list of 
some available outlets.

I purchased direct from Sinovoip by email-
ing them through the Alibaba.  com electron-
ics store, because the other methods of pur-
chasing did not exist at the time, and I paid 
by PayPal. The transaction was quite painless 
and the device arrived fairly quickly, consid-
ering it came by standard post from China. 
One of the Banana Pi websites claims that 
the “target price” for the Banana Pi is 
US$ 29.99, but my source charged nearly 
twice that price.

GettinG started
Because of the different processor on the Ba-
nana Pi, it is not possible to use the standard 
Raspbian operating system image from the 
Raspberry Pi Foundation to boot up. That 
means you need a different SD card for the 
Banana Pi and Raspberry Pi.

I tried the Banana Pi initially using an offi-
cial Raspberry Pi 8GB SD card preinstalled 
with NOOBS just as an initial test. As ex-
pected, nothing at all happened. An SD card 
loaded with the most up-to-date version of 
the default Raspbian operating system also 
suffered the same fate.

To download the Raspbian image that has 
been customized for use on the Banana Pi 
you need to visit the Downloads page on the 
LeMaker website [7] and download the latest 

Banana Pi Raspberry Pi Model B
Chip Allwinner A20 ARM Cortex-A7 Dual Core Broadcom BCM 2835 ARMv6 SoC full HD multimedia applica-

tions processor

CPU ARM Cortex-A7 Dual Core 1GHz 700MHz Low Power ARM1176JZ-F

GPU ARM Mali400 MP2, OpenGL ES 2.0/ 1.1 Broadcom VideoCore IV dual core, OpenGL ES 2.0/ 1.1

Memory (SDRAM) 1GB DDR3 (shared with GPU) 512MB LPDDR2, 400MHz

Storage SD (Max. 64GB)/ MMC and Sata connectors SD/ MMC/ SDIO connector

Onboard Network 10/ 100/ 1000 on Allwinner A20 10/ 100 on LAN9512 chip

Video Input CSI (camera serial interface) for external camera 
board (not yet available to purchase)

CSI (camera serial interface) for external camera board

Video Outputs HDMI 1.4, CVBS , LVDS/ RGB via DSI connector HDMI 1.3a, RGB, DSI (display serial interface)

Audio Output 3.5mm jack and HDMI 3.5mm jack and HDMI

Power Source 5V via microUSB 5V via microUSB

USB 2.0 Ports Two direct from Allwinner A20 chip Two on LAN9512 chip

Buttons Reset button: Next to MicroUSB connector 
Power button: Next to Reset button 
Boot button: Behind HDMI connector

None

GPIO(2X13) pin GPIO, UART, I2C bus, SPI bus with two chip se-
lects, CAN bus, ADC, PWM, +3.3V, +5V, ground

GPIO, UART, I2C bus, SPI bus with two chip selects, +3.3V, +5V, 
ground

Remote IR None

OS Android 4.2, Raspbian (modified), Lubuntu, 
openSUSE (Firefox OS and others coming soon)

NOOBS, Raspbian, Raspbmc, OpenELEC, Pidora, Arch Linux, 
RISC OS and many more unofficial ports

Product size 92x60mm 85x56mm

Weight 48g 45g

TAble 1: Banana Pi vs.Raspberry Pi

banana pi
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Raspbian, it is probably not the best idea to 
seek out advice on the Raspberry Pi forums; 
Banana Pi does have a dedicated forum of 
their own, which you will find at the Le-
Maker site [9].

android
The Banana Pi is also capable of running An-
droid. The Android version provided for 
download with the Banana Pi is 4.2.2 “Jelly 
Bean.” The Android image for the Banana Pi 
is available from the Downloads section on 
the LeMaker website. The current version is 
v2.0 with a release date of May 25, 2014. The 
download is again a .tgz file and is 264MB 
in size, which ultimately ends up as a 455MB 
.img file once you fully extract it (which, 
again, required two extractions using 7-zip 
on Windows).

The process for loading the Banana Pi An-
droid image onto your SD card is slightly dif-
ferent and currently is only possible using 
Windows and a tool called PhoenixCard 
v3.10. PhoenixCard is a closed source tool 
from Allwinner (makers of the A20 processor 
in the Banana Pi) that allows you to convert 
an Android image into a bootable self-install-
ing SD card. Again, you can download this 
tool from the Downloads section on the Le-
Maker website (same link as above) or ob-
tain it directly from a Dropbox address [10].

Gpio
According to the Banana Pi team, the GPIO 
pins on the P1 header of the Raspberry Pi are 
pin compatible with the GPIO pins on the 
GPIO CON3 of the Banana Pi (Figure 4).

In theory, this pin compatibility means 
your existing Raspberry Pi add-on boards 
will also work on the Banana Pi, Unfortu-
nately, because of the dimensional differ-
ences between the two Pis, your existing 
add-on boards might not actually physically 
fit onto the GPIO header (see the later sec-
tion on add-ons and accessories). The boards 
should work electrically though, so if you 
want to move to the Banana Pi from the 
Raspberry Pi, you can still use them, and if 
they don’t physically fit, you will just have to 
use a 2x13 pin cable to connect any ill-fitting 
add-on boards to the Banana Pi. 

According to the specifications provided by 
the manufacturer, the Banana Pi is also capa-
ble of CAN bus connections (CAN bus is an 
automotive communications network) and 
hardware PWM, which are not available on 
the Raspberry Pi and are two quite useful 
features. The GPIO J12 header on the Banana 
Pi is in a similar position to the P5 header on 

Raspbian image (at time of writing the latest 
is v2.0 – with the release date of May 27, 
2014). When I tried to download, a number 
of the download links on the website did not 
work, but after trying a few, I was successful. 
The downloaded file was 1.2GB in size in a .
tgz format. 

Using 7-zip on my Windows 7 laptop, I had 
to extract the .tgz file to a .tar file and then 
extract the .tar file again, finally ending up 
with a .img file. You should end up with a file 
called Raspbian_For_BananaPi_v2_0.img (or 
similar). You need to write this image file to 
the SD card. The image file is 3.70GB, so it 
should fit onto most 4GB SD cards; however, 
some 4GB SD cards may fall a little below 4GB 
in usable space once they are formatted, so I 
used an 8GB card just to be on the safe side.

The process for writing the image to the 
SD card is exactly the same as for the Rasp-
berry Pi [8] . I was using Windows and 
therefore used Win32DiskImager to load the 
image onto the SD card. (Win32DiskImager 
is included on the DVD accompanying this 
issue.) The imaging took about 10 minutes 
and worked the first time.

Load the SD card into the Banana Pi and 
connect it to a monitor, keyboard, and 
mouse, and then power it up with your mi-
croB USB power supply or phone charger. 
The boot process takes about the same 
amount of time as it takes on the Raspberry 
Pi; however the system boots directly into 
the graphical Raspbian desktop (LXDE), 
rather than staying at the command line. 

The desktop is exactly the same as in the 
standard Raspbian, except the Raspberry Pi 
logo is replaced with a Banana Pi logo. The 
preinstalled software is all the same, and 
most of it appears to work well. A few pro-
grams might not work out of the box on the 
Banana Pi without fixing or, in the case of 
Wolfram Mathematic, purchasing a license. 
(Wolfram is only offered free on the Rasp-
berry Pi, and it is clever enough to know you 
aren’t using one.)

The Banana Pi team has even left some of 
the original Raspbian README files on the 
SD card image that reference the Raspberry 
Pi Foundation and the Raspberry Pi itself. In 
fact, the Banana Pi modified version of Rasp-
bian still has the raspi-config file, which in-
cludes options (such as, overclock and cam-
era activation) that were actually designed 
for the BCM2835 chip in the Raspberry Pi 
and therefore probably won’t work on the 
Banana Pi.

One word of advice – if you want support 
for the Banana Pi or the Banana Pi version of 

The methods I found for pur-
chasing a Banana Pi are un-
tested, so please proceed with 
caution and try to pay using 
PayPal or another credit card 
payment service where possible 
(rather than a bank transfer) to 
give yourself the maximum 
amount of protection should 
anything go wrong.

The following vendors have the 
Banana Pi for sale:

•  http://  www.  thepidish.  co.  uk/ 
 Banana_Pi/  p1953163_ 
 12243896.  aspx (United King-
dom)

•  http://  www.  pidirect.  org/ 
 products/  banana‑pi‑0 (Ireland)

•  http://  www.  ebay.  nl/  itm/  Banana
‑Pi‑1‑GB‑RAM‑1000‑MHz‑Du‑
al‑Core‑Mehr‑Power‑  als‑  der‑ 
 Raspberry‑Pi‑/  121329660960? 
 pt=DE_Technik_Computer_
Peripherieger%C3%A4te_PC_
Systeme&  hash= 
 item1c3fcfb420 (Netherlands)

•  http://  www.  aliexpress.  com/ 
 item/  Free‑shipping‑Banana‑pi‑ 
fully‑compatible‑with‑Raspber‑
ry‑Pi‑cubieboard‑with‑Giga‑
bit‑ethernet‑port‑SATA‑Socket/ 
 1839648169.  html (China)

•  http://  sinovoip.  en.  alibaba.  com/ 
(China – you have to email 
them)

buy A bAnAnA Pi
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the Raspberry Pi; however, they are not pin 
compatible.

Unfortunately, I have not been able to test 
the functionality of the Banana Pi GPIO pins 
or any of the additional functionality because 
of the lack of GPIO software support. A num-
ber of forum posts on the LeMaker Banana Pi 
forums imply that they have some form of 
functioning GPIO access available on the 
board. However, at the time of writing, the 
forum posts gave no information on how 
they have achieved GPIO access. They ap-
pear to have taken Gordon Henderson’s Wir-
ingPi [11] and Ben Croston’s RPi.GPIO [12] 
and are modifying the source code so that 
these tools will work on the Banana Pi. 

Apparently, these tools are scheduled for a 
late June release [13], but because no further 
information has surfaced yet, it would seem 
that the schedule is experiencing some delays. 
I tried inquiring about this functionality, but 
the support network behind the Banana Pi is 
quite lacking, and the support that did materi-
alize was delivered in broken English by a 
technician who did not seem to understand 
my requests. Apparently, the Banana Pi mak-
ers are also testing SPI, I2C, and UART, and I 
would guess that these would be available at 
the same time as the other GPIO functionality.

overclockinG
The Banana Pi, like the Raspberry Pi, lets you 
adjust the CPU frequency in real time using 
the on-demand scaling governor. (The gover-
nor is a driver that regulates the CPU fre-
quency [14].) Unfortunately, Banana Pi does 
not come with a tool for setting up overclock-
ing like the one included in raspi-config for 
the Raspberry Pi, so you have to do it manu-
ally. Overclocking is safer on the Raspberry Pi 
because of a feature that starts the Raspberry 
Pi using the powersave CPU governor and lets 
you press shift during the boot sequence to 
stop any overclock settings you have applied. 
If you have accidentally overclocked too 
much, you have a chance to easily correct the 
issue. The Banana Pi does not have this fea-
ture, so you have to be more careful and test 
the overclock settings more thoroughly.

To manually enable overclock, you need to 
create a shell script using the nano text edi-
tor. Type the following command into an LX-
Terminal session:

sudo nano overclock.sh

This command will open a new document 
called overclock.sh in the nano text editor. 
You will then need to type the code shown in 

Listing 1. Then save the 
file. This new file will ap-
pear in the /home/pi direc-
tory. See the box titled 
“Overclock Script” for 
more on the contents of 
overclock.sh.

The default values for 
the overclock parameters 
are set as follows:

scaling_governor:  fantasy
scaling_max_freq: 384000
scaling_min_freq:  912000
up_threshold: 95
sampling_down_factor: 1

This default scaling_gov‑
erner setting of “fantasy” 
on the Allwinner A20 
keeps the speed at a mini-
mum of 384MHz up to a 
maximum of 912MHz. 
Apparently, the fantasy 
governor is a hybrid of the smartass and in-
teractive scaling governors.

Once the script is created, you need to run 
it in order to enable overclock, and then per-
form some tests to check stability.

Type the following command:

sudo bash overclock.sh

A good way to test the stability of the system 
is to run the following command in an LX-
Terminal session:

for i in {1..100000} ; do set X 1; done U
  && cat /sys/devices/system/cpu/U
  cpu0/cpufreq/scaling_cur_freq

This code will run a loop, which, on my Ba-
nana Pi, puts the CPU up to 53 percent. This 
should be enough to kick in the overclock if 
you, like me, set the up_threshold setting to 
25. At the end of the loop, the system will 
print out the maximum CPU setting reached, 
which, with default settings, is 912MHz. If 
your system behaves normally under an 
overclock setting, you can try a higher set 

Figure 4: Banana Pi pin layout.

#!/bin/sh

echo ondemand > /sys/devices/system/cpu/cpu0/cpufreq/scaling_governor

echo 1000000 > /sys/devices/system/cpu/cpu0/cpufreq/scaling_max_freq

echo 600000 > /sys/devices/system/cpu/cpu0/cpufreq/scaling_min_freq

echo 25 > /sys/devices/system/cpu/cpufreq/ondemand/up_threshold

echo 10 > /sys/devices/system/cpu/cpufreq/ondemand/sampling_down_factor

lisTing 1: overclock.sh

banana pi
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boot that is not stability checked and the sys-
tem can’t handle it, you will no longer be 
able to boot from that SD card and will need 
to either begin with a fresh SD card image or 
try to edit the overclock.sh shell script using 
another Linux device.

I was able to overclock the dual-core All-
winner A20 at the heart of the Banana Pi to 
1.2GHz while still maintaining an acceptable 
level of stability. The level of achievable 
overclock will vary from chip to chip, 
though, so you might be able to achieve 
more or less using your own Banana Pi.

camera and display 
modules
As I mentioned already, the Banana Pi cam-
era board connector is not compatible with 
the Raspberry Pi camera module – it is physi-
cally larger and a different pitch, and it uses 
a different interface method. These differ-
ences are apparently due to the fact that the 
Allwinner A20 processor in the Banana Pi 
does not support the same MIPI CSI interface 
used by the Raspberry Pi camera but instead 
requires a parallel camera interface. A quick 
look at the specification of the Omnivision 
OV5647, which is the CMOS image sensor 
used in the Raspberry Pi camera module, re-
vealed that the it is capable of using a paral-
lel interface as well as the high-speed MIPI 
CSI interface.

At this moment, I could find no camera 
module available to purchase for the Banana 
Pi, but after digging around on some of the 
related websites, I discovered that a camera 
module based on the Omnivision OV5640 
(Figure 5) is in the works. The OV5640 sen-
sor [15] appears to be almost identical to the 
OV5647 [16] used in the Raspberry Pi, apart 
from the addition of embedded JPEG com-
pression, a number of built-in image quality 
controls, and support for a variety of differ-
ent output formats. (Bear in mind that I am 
by no means an expert on these sensors; this 
information is simply what I have found 
from the relevant datasheets, which may be 
incomplete).

You will find an LVDS display interface 
connector on the Banana Pi board, but like 
the camera interface, the LVDS display con-
nector is not well documented. After trawling 
the LeMaker Banana Pi forums, I found a few 
posts from forum moderators (who also ap-
pear to be Banana Pi tech support), suggest-
ing that a touch screen external display mod-
ule is in the development and testing stage 
[17]. As with the camera modules, the dis-
play modules for the Banana and Raspberry 

ting. If your system starts displaying some 
odd behaviors, such as a flickering screen or 
freezes, you have overclocked too much and 
you need to go back down to a lower setting. 
If the system has frozen, I recommend press-
ing and holding the power button or, alterna-
tively, just pulling the power cord. 

You can then restart the system, and it will 
have returned back to the default settings. 
You can then try to overclock at a lower 
level. I recommend starting with 1GHz as the 
maximum frequency (as in the above script) 
and gradually working your way up in inter-
vals of 0.025GHz or 25MHz. In the preceding 
shell script, you would therefore start with a 
value of 1000000 and work your way up in 
intervals of 25000.

Once you have reached the highest stabil-
ity level possible with your CPU, you can 
then apply these settings permanently during 
boot with a call to overclock.sh in the /etc/
rc.local file.

Once the system is back up and running, 
you can then check that the overclock set-
tings have been applied correctly at boot by 
typing the following command into an LX-
Terminal session:

cat /sys/devices/system/cpu/U
  cpu0/cpufreq/scaling_cur_freq

If you have used the same settings as me and 
the system is idle, you should receive an out-
put of 600000; otherwise, with an idle sys-
tem, you should receive the same number 
you set for the scaling_min_freq parameter.

Please be careful doing this overclocking 
work – if you apply an overclock setting at 

To give you a basic idea of what the code in Listing 1 is doing, the first line tells the 
system that the script is a shell script. The second sets the CPU to an on‑demand scal-
ing governor, which allows it to change frequency on the fly – this means when there 
is not much load on the CPU, it will go to its minimum allowed frequency (set in line 4 
of this script), and when it is under a large amount of CPU load, the clock frequency 
will increase to its maximum. The third line sets the maximum CPU frequency, and 
the fourth line sets the minimum CPU frequency.

The fifth line sets the up_threshold parameter, which tells the system the CPU per-
centage usage limit you need to reach before the CPU frequency is increased – the 
higher you put this value, the longer it will stay in the low frequency state, which can 
be a good thing if you are trying to save power in a battery-powered application. The 
final line sets the sampling_down_factor, which is a setting to effectively determine 
how frequently the CPU usage is polled – a higher setting will poll the CPU less fre-
quently (by multiplying the standard time by the applied factor) and therefore will 
allow the CPU to spend more time doing real work. On the other hand, if the CPU 
goes above the up_threshold level set in line 5, the CPU will stay in an overclocked 
state for a longer period, which could cause your CPU to run hotter. In that case, it 
might be beneficial to employ some kind of heat management technique, such as a 
heat sink, if you are planning on some serious overclocking!

overclock scriPT

Figure 5: Sources report a Banana Pi 

camera module based on the 

Omnivision OV5640 is currently in 

development.
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Pis are not compatible with each other be-
cause of the different connection interface 
and physically different connector size.

add-ons and accessories
As I mentioned previously, the 26-pin GPIO 
connector is supposedly pin compatible with 
the same header found on the Raspberry Pi, 
which means that your existing add-on 
boards should, at least from an electronic 
point of view, work with the Banana Pi. 

The problem is that the RCA connector on 
the Banana Pi is closer to the GPIO header, 
and due to the mounting hole found in the 
corner of the board next to the GPIO header, 
the Banana Pi has shifted the header itself 
over a bit. This means it is also closer to the 
3.5mm audio jack, USB, and Ethernet ports. 
In Figure 6, I have tried to connect a PiFace 
Digital add-on board to the Banana Pi. As 
you can see, it is not possible to fully connect 
to the GPIO header due to other components 
(specifically the RCA video and USB connec-
tors) getting in the way. 

Furthermore, any add-on boards that re-
quire the use of the Raspberry Pi mounting 
holes for support beams will not work either, 
because the mounting holes on the Banana 
Pi are in completely different places. This 
problem is not necessarily a deal breaker, but 
it is a bit frustrating.

Some add-on boards and accessories are 
available specifically for the Banana Pi, such 
as a case, an UNO extend board, a Banana Pi 
GPIO extend board (which is similar to an 

Adafruit T-Cobbler for the Raspberry Pi), and 
a Banana-Pi-compatible CSI/ DSI cable. You’ll 
find these products on one of the many Ba-
nana Pi websites [18], and some are also 
available from Ali Express [19]. I also sus-
pect that more Banana Pi add-on boards and 
accessories will become available as time 
progresses.

conclusion
The Banana Pi hardware seems nice, and 
with the faster processor and larger amount 
of RAM, it definitely handles demanding 
tasks more easily than the Raspberry Pi. (You 
can easily see this performance edge by run-
ning the same task on each and watching the 
CPU activity monitors.) Although the Banana 
Pi is not quite as small as the Raspberry Pi, it 
is by no means large, and it still maintains a 
very neat package. Because of the more up-
to-date Cortex-A7 ARM architecture in the 
Allwinner A20 processor, the Banana Pi is 
also capable of running a broader range of 
operating systems.

Having said all this, the Banana Pi still 
feels to me like a bit of a bizarre creation. 
The efforts to copy the Raspberry Pi are quite 
obvious, but these efforts have fallen short 
and thus the often-useful aspects of a cloned 
product (use of the same accessories and 
add-ons) are not present. What they have 
done is to create what feels like a poorly de-
signed clone – which is almost, but not 
quite, a direct Raspberry Pi replacement. I 
think it would have been better for the engi-
neers behind the Banana Pi to start fresh and 
make a board with a completely different de-
sign, operating system, and layout – as well 
as a more unique name.

The degree of copying gives me the im-
pression that the principal intention of the 
Banana Pi team was to cash in on the suc-
cess of the Raspberry Pi, rather than to pro-
mote computing, aid electronics education, 
and support the open source communities 
(which is what some of their marketing ma-
terial claims).

If you are an experienced hardware guru 
who doesn’t mind going it alone, and you are 
looking for a Raspberry Pi upgrade with a bit 
more grunt, this could be the board for you. 
However, if you are a beginner or someone 
like me who would rather use a proven device 
with a large and friendly community, lots of 
choice of fun add-on boards and accessories, 
and an ever-increasing range of fantastic tuto-
rials and educational materials, you should 
definitely stick with the Raspberry Pi – at least 
for the foreseeable future.  ● ● ●
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Figure 6: Just because your Raspberry Pi add-on 

boards are electronically compatible doesn’t mean 

you’ll be able to make them fit.
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