
Overclocking the CPU of a Rasp Pi running OpenELEC

Accelerate!
Overclocking the Raspberry Pi CPU improves performance when 

running the OpenELEC media center. By Christoph Langner

first-generation Pi at 700MHz. Even so, they 
wanted users to realize the CPU’s full poten-
tial, so they made it possible to overclock the 
Pi with software. In the beginning, overclock-
ing came at the risk of voiding the warranty, 
but after receiving loads of feedback from the 
user community and performing a number of 
tests, the Raspberry Pi Foundation finally de-
cided to sanction overclocking [2].

The Raspberry Pi 2 (RPi2) comes equipped 
with a quad-core processor (Figure 1) that 
runs at 900MHz and is significantly faster 
than first-generation Rasp Pis. The founda-
tion refers to computing performance that is 
six times better on the average. Provided the 
configuration is correct, the overclocked CPU 
can achieve a rate of up to 1.1GHz.

Modifying the  
MeMory Card
Unlike Xbian, the Kodi distribution Open- 
ELEC does not make it easy for the user to 
overclock the Raspberry Pi. Xbian offers a 
graphical dialog as one of its configuration 

tools, but with Open- 
ELEC, the user has 
to edit the system 
configuration file. 
The user can ac-
complish this in 

one of two ways: 
Take the memory card 

out of a Rasp Pi loaded with 
Kodi and edit the file on another computer, 
or log in to the nano-computer over a net-
work and modify the file remotely.

For the first option, unplug the Rasp Pi 
from the power supply and take out the 
memory card. To read the contents of the 
card, insert it into a microSD card reader or 

Compute-intensive tasks like dis-
playing elaborate animation pro-
duced by media center software 
are not the ideal applications for 

a Raspberry Pi. In spite of its admittedly 
limited resources, the Pi nonetheless man-
ages to do a credible job of handling such 
tasks. Adding just a bit more CPU power al-
lows the Pi to do an even better job.

Broadcom designed the  [1] CPU built into 
the first model of the Raspberry Pi to be used 
at clock rates up to 1GHz. However, the de-
velopers were not sure how the nano-com-
puter would keep up day to day without a fan 

and heat sink, so they 
played it cautious 

and set the 
clock 

rate of 
the 
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an SD card slot with a microSD adapter. The 
config.txt file [3] is in the main directory 
of the system partition for the OpenELEC 
system and can be opened with the text edi-
tor of your choice. Figure 2 illustrates this 
process on a Mac; however, the partition is 
formatted as a Windows filesystem, so the 
process works just as well on Windows and 
Linux operating systems.

SSh Login
If the media center you are dealing with is 
hidden behind a mountain of other home 
electronics, then the second approach to edit-
ing the configuration file will probably be the 
better choice, because you won’t need to 
shut down the Rasp Pi itself. Instead, you 
simply communicate with it via the network.

To create an encrypted connection to a re-
mote device, use a secure shell (SSH) client 
program. The system can then be controlled 
via the command line from another com-
puter. Suitable software programs make it 
possible to transfer files between the con-
nected devices.

To set up communication, you first need to 
authorize logins via SSH over the network by 
going to System | OpenELEC | Service and 
finding the OpenELEC configuration tool 
under OpenELEC. Then, you should select 
Enable SSH to log into the network via SSH. 
You can then read the IP address allocated 
for OpenELEC under System | System info | 
Summary (Figure 3).

As a Windows user, you need an SSH cli-
ent like the open source PuTTY [4]. Simply 
download the putty.exe file and execute it 
by double clicking from the Explorer 
browser. Under the Session Category, enter 
the IP address of the OpenELEC installation 

(Figure 4) in 
the Host Name 
(or IP address) 
field. Clicking 
Open at the 
bottom of the 
PuTTY configuration window creates a con-
nection. As part of this process, you accept 
the as yet unknown key and log in as root 
with the password openelec.

If you are working with Linux or Mac 
OS X, you do not need any additional soft-
ware, because these systems include a com-
mand line SSH client. In either of these sys-
tems, all you will have to do is open a termi-
nal window and log on to the Rasp Pi with

ssh root@<IP Address>

The password here is also openelec. If the 
router for the network resolves computer 
names correctly, you skip over the IP address 

Figure 1: The Broadcom BCM2836 used for the second-generation Rasp-

berry Pi can be overclocked from 900MHz up to 1.1GHz.

Figure 2: The Rasp Pi configuration file can be read with an SD card 

reader on any PC and edited with the text editor of your choice.

Figure 3: The system information for the Kodi media center contains a number of interesting 

details in addition to the system IP address.
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commented out with hash marks lists the de-
fault values recommended by the Raspberry 
Pi Foundation (Table 1). Understandably, far 
fewer of these values exist for the RPi2, given 
the shorter user experience. Therefore, as of 
March 2015, the table in config.txt contains 
only values for the first-generation Rasp Pi. 
The values for the RPi2 presented in Table 1 
are derived from tests performed within the 
Rasp Pi community [5] and have shown 
good results in my tests.

To initiate overclocking, use the editor to 
remove the hash marks in front of lines arm_
freq through over_voltage, which increases 
the supply voltage for the chipset. Next, 
enter the values from one of the rows in the 
table (Figure 5). For example, to overclock 
using the RPi1 High settings, enter:

arm_freq=950
core_freq=450
sdram_freq=450
over_voltage=6

The equivalent lines for the RPi2 High set-
tings would be:

arm_freq=1000
sdram_freq=500
core_freq=500
over_voltage=2

To save your changes, press Ctrl+O, and con-
firm the existing file name with the Enter 
key. To close the editor, press Ctrl+X.

Please do not start immediately in Turbo 
mode and set the clock rates at maximum 
speed. Instead, it is better to proceed step by 
step. Not every Raspberry Pi can tolerate the 
maximum clock rate, so you should observe 
the system after increasing the CPU speed 
gradually. If the system is stable, you can 
turn the rate up a notch. If the system experi-
ences interruptions, or worse yet a crash, 
you should take the rate back down a notch. 
In this way, you can figure out the limits to 
overclocking your Rasp Pi.

The operating system increases the clock 
rate only as needed regardless of the over-
clock rate chosen. For example, when Kodi 
has nothing to do, the system will reduce 
CPU speed to the default settings. However, 
the system turns up the clock rate when 
playing high-resolution videos or navigating 
through the menus. This strategy saves elec-
tricity and significantly reduces the average 
operating temperature of the Rasp Pi. Addi-
tionally, a built-in mechanism shuts the CPU 
down when temperatures get too high.

adjustment and abbreviate the command to 
ssh root@openelec.

Modifying the 
Configuration
With SSH, the commands are the same on all 
operating systems. To modify the configura-
tion file, enter:

$ mount /flash ‑o remount,rw
$ cd /flash
$ nano config.txt

The first command allows you to write on 
the /flash partition of the system. The sec-
ond command changes directory in the cor-
responding folder, and the last command 
opens the OpenELEC configuration file in the 
Nano text editor.

Now in Nano, scroll down to the section 
labeled Overclock mode settings. A table 

Figure 4: The SSH client PuTTY is free and open source. For Windows users, it is also the best SSH 

client to use when logging on to a Rasp Pi that is running OpenELEC.

arm_freq 
(MHz)

core_freq 
(MHz)

sdram_freq 
(MHz) over_voltage

Raspberry Pi 1

Standard 700 250 400 0

Modest 800 300 400 0

Medium 900 333 450 2

High 950 450 450 6

Turbo 1000 500 500 6

Raspberry Pi 2

Standard 900 250 450 0

High* 1000 500 500 2

Turbo* 1100 500 500 6
*Currently no official overclock rates are recommended for the RPi2.

TABLE 1: Recommended Clock Rates
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Overclocking with increased workload 
does not occur instantaneously. To achieve 
the fastest possible response, you can deacti-
vate variable clocking with the force_
turbo=1 option:

# set to 'force_turbo=1' to disable dynamic
# overclocking (you can lose your warranty!)
force_turbo=0

However, take into account when using this 
option that the Rasp Pi will set a so-called 
sticky bit in the CPU, which in turn might af-
fect your warranty. You won’t need this op-
tion when the Rasp Pi is used as a media 
center, because it will work fast enough with 
moderate overclock settings.

teSting
After saving the modified configuration file, 
you need to restart the OpenELEC system to 
activate the changes; however, you should 
first unplug the Rasp Pi from the power sup-
ply or go to the home screen and find the 
power icon below the menu on the left for 
shutting down and restarting Kodi. The over-
clocked system should run noticeably better, 
especially if you’re using an RPi1 (but see 

the “Emergency Plan” box). For example, 
navigating through the menus should be 
more fluid.

If you don’t notice much of a difference, 
you should test the success of your over-
clocking activities by going to System | Sys-
tem info | Hardware (Figure 6). You can in-
crease the clock rate by another level as 
needed. To make sure the Rasp Pi only over-
clocks when required, pay attention to the 
system information while playing a high-res-
olution video like Tears of Steel [6] in HD 
1080p.

SuMMary
Overclocking the Raspberry Pi is officially 
sanctioned when it is used for compute-in-
tensive tasks such as animation or playback 
of high-resolution video. Adding just a little 
bit of CPU power can improve video play-
back in OpenELEC.  ● ● ●

Figure 5: The maximum clock rates selected to overclock the Rasp Pi should be entered manu-

ally into config.txt.

Figure 6: System information tells you how hard the media center CPU is working.

[1]  Broadcom BCM2835:  
https://  www.  raspberrypi.  org/ 
 wp‑content/  uploads/  2012/  02/ 
 BCM2835‑ARM‑Peripherals. 
 pdf

[2]  Turbo mode:  
https://  www.  raspberrypi.  org/ 
 blog/  introducing‑  turbo‑ 
 mode‑  up‑to‑  50‑more‑ 
 performance‑for‑free/

[3]  RPiconfig: http://  elinux.  org/ 
 RPi_config.  txt#  Overclocking_
configuration

[4]  PuTTY: http://  www.  chiark. 
 greenend.  org.  uk/  ~sgtatham/ 
 putty/  download.  html

[5]  “Raspberry Pi 2 Overclock” 
by Hayden Jaynes:  
http://  haydenjames.  io/ 
 raspberry‑pi‑2‑overclock

[6]  Tears of Steel: https://  mango. 
 blender.  org/  download

INFO

If the Raspberry Pi does not tolerate overclock-
ing and the system won’t restart, you need to 
edit the configuration file on your computer, or 
you can hook up a keyboard to the Rasp Pi run-
ning OpenELEC and hold the Shift key down 
during the boot process. If the computer rec-
ognizes this keypress, it will ignore all of the 
changes made to the config.txt file and 
start without engaging the afterburners.

EMERGENCY PLAN
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